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O r g a n i c  C h e m i s t r y .  

Nature of the Hydrocarbons produced by the Action of 
Acids on White Specular Manganiferous Cast-Iron. By S.  
C L O E Z  (Cmzpt .  rend., lxxxv, 1003).-A white cast-iron, containing 
PO4 per cent. of combined carbon, and 0.06 per cent!. of manganese, 
when treated with hydrochloric acid of sp. gr. 1.12, or better, with 
sulphuric acid, diluted with 6 parts of water, gave liquid and gaseous 
hydrocarbons homologous with ethylene, which were absorbed by 
bromine, and combined easily with hydrochloric acid ; besides these, 
methane derivatives, insoluble in sulphuric acid, were produced. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
78

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
19

:2
5:

17
. 

View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/ca8783400481
http://pubs.rsc.org/en/journals/journal/CA
http://pubs.rsc.org/en/journals/journal/CA?issueid=CA1878_34_0


482 ABSTRACTS O F  CHEMICAL PAPERS. 

Formula. 

200 kilos. of cast-iron, treated with sulphuric acid, gave (1) 
640 grams of oily hydrocarbons condensed in the first wash-bottles ; 
(2) 2780 grams of brominated ethylenic compounds ; (3) 532 grams of 
hydrocarbons homologous with methane (paraffins), isolated by sul- 
phuric acid ; (4) 3800 grams of insoluble residue; and ( 5 )  408 grams 
of an  oily body, extracted from the insoluble residue by alcohol, and 
separated from the alcohol by water. 

The paraffins, decanted from the sulphuric acid, washed with water, 
and dried, first with potassium hydrate, and then with sodium, were 
fractionally distilled ; the liquid began t o  boil a t  155", and the ther- 
mometer rose gradually to 300". 

The following table gives the compounds isolated :- 

Boiling point. I Sp. gr. Name of Compound. 

Decane ................. 
Undecane ............... 
Dodecane ............... 
Tridecane ............... 
Tetradecane ............. 
Pentadecane ............. 
Hexdccane .............. 

155-160" 

195-1 98" 
215-220" 
234-238' 

178-180" 

358" 
276-280' 

0 '760 
0.769 
0 '782 
0 '793 
0 '812 
0 '830 
0 -850 

The vapour-densities of the first two are 5.132 and 5.521 respec- 
The cornpounds are all colourless, mobile liquids, attacked. by 

Hexdecane 
tively. 
chlorine and bromine, but not acted on by sulphuric acid. 
is attacked by fuming nitric acid. c. JV. w. 

Synthesis of Olefines. By A. ELTEKOPF (Deut .  Chem. Ges. Bey. ,  
xi, 412--414).--By heating a mixture of amylene and methyl iodide 
with excess of dry lead oxide at 210" for several hours, a product 
boiling between 36" and 85' is obtained, one-third of which Conies 
Over between 70" and 83", and consists of a mixture of C6H,, and 
C,Hla ; this portion forms with bromine a solid compound, apparently 
C6H12Br2, melting a t  139-140". The hydrocarbons dissolve in sul- 
phuric acid (2 acid to 1 OH,), and on the addition of water a liquid 
and a solid body separate out. The latter, which is the hydrate 
2( C,H160) + H20 of Butlerow's ~eenta?nethyZethoZ, melts a t  7,5". The 
action of fuming hydrochloric acid on the mixed olefines also gives 
rise t o  a solid product, melting at loo", and boiling a t  120-125", 
which appears to be a mixture of c6HI3Cl and C7Hl,C1. 

The author has also found that olefines are formed by the action of 
lead oxide on alcoholic chlorides, bromides, and iodides, a t  220". Iso- 
butyl iodide is thus completely decomposed, 2C4H,I + PbO = 
C4H, + PbT, + H20, and isoamyl iodide gives an aniylene isomeric 
with that obtained t y  the action of alcoholic potash. w. c. w. 

Action of Boron Fluoride on Carbon Compounds. By F. 
LANDOLPH (Compt. rend., lxxxvi, 671--673).-Benxoic aldehyde, at its 
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boiling point, unites directly ;with an equivalent of BF,, the resulting 
compound crystallising in brilliant plates (hexagonal). Heated at 
250" in sealed tubes, it yields a black mass, containing about 20 per 
cent. of benzoic acid, and a, gaseous mixture of BF,, CO, C02,  and 

EtAyZene and boron fluoride react, under the combined influence of 
CZHZ. 

light and heat (30"), according to the equation:- 

C:H* + BE", = C2Hs.BF2 + HF. 

The product, C2H3.BF2, is an ethereal liquid, boiling at  124-125", 
and of specific gravity, 1.047'8 at 23"; it  volatilises in the air with 
formation of white fumes. Its composition has been established both 
by analysis and by the determination of its vapour-density. Its decom- 
position by water may be represented thus :- 

C2Hs.BFZ + 3H2O = B(OH), + CZH, + 2HF. 
C. F. C. 

Cause of the Formation of Vinyl-diacetonaxnine. By W. 
HE I N T Z  (Liebig 's  AwmZerz, cxci, 122--125).-1n a former publication 
(AnnaZen, clxxxix, 214) the author expressed the opinion that the 
formation of vinyl-diacetonamine from acetone was due to some im- 
purity in the acetone. Further investigation has shown this to be 
correct, and that the presence of aldehyde is neceseary, fo r  when the 
acid oxalate of diacetonnmine is boiled with alcohol and aldehyde for 
some time, vinyl-diacetonamine oxalate is produced, agreeing in all 
its properties with that previously described by the author (Zoc. cit.). 

The author considers the relationship of triacetonamine to  vinyl- 
diacctonamine to be similar to  that existing between aldehyde and 
acetone, the latter being the first homologue of the former. Triaceto- 
namine, which is formed by the action of acetone o n  diacetonamine, 
diEers from vinyl-diacetonamine, inasmuch as it contains three acetone 
residues, whilst the latter contains tF\To acetone and one aldehyde 
residue. If the h x d m - a l  formula for triacetonamine be- 

then that of vinyl-diacetonamine is most probably 

Action of Zinc-ethyl and Zinc-methyl on Bromacetyl 
Bromide. By W. WINOGRADOW (Liebig's Anrhalen, cxci, 125-142). 
-The author gives a short historical sketch of this'and similar inves- 
tigations which have been carried on in  Butlerow's laboratory, and 
Iiave led to unsatisfactory results, onTing, as the author demonstrates, 
to the proportion of zinc-compounds used being insufficient. 

Bromacetyl Bromide arhd Zinc-nzethy 1.--In this reaction the quantities 
taken were 1 molecule of bromacetyl-bromide to  3 molecules of zinc- 
methyl, the former being added in small quantities to the latter, and 
kept well cooled to moderate the violence of the reaction. The 
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product, a yellowish-brown viscous liquid, began to deposit crystals in 
the course of two or three days, apparently consisting of ZnCH3Br 
and ZnBr2. After the lapse of 20-30 days, the product was decom- 
posed with snow and water, when a combustible gas was evolved, and 
zinc oxide separated out. This was dissolved in hydrochloric acid, 
and the alcohol formed was distilled off from the zinc chloride. The 
distillate, after drying over potassium carbonate, was fractioned, and 
the larger portion, corning over between 110-120", was dried over 
anhydrous baryta, and treated with sodium a t  the boiling point to 
remove all bromine. The alcohol thus obtained boils a t  113", has 
a peculiar feeble odour, is easily soluble in water, and does not solidify 
at -33". Analysis shows its formula to be C5HI2O ; its specific gravity 
at 0" is 0.8308 J at 19", it is 0.8219 ; therefore, its coefficient of expansion 
for 1" between 0" and 19" is 0.00156. Bromine acts on it as it does 
on many secondary and tertiary alcohols, forming an amylene, which 
further unites with bromine to form amvlene bromide. PCl, a& on 
it, yielding a chloride C6HLlCl, which is k colourless liquid, boiling at 
86-8 7". 

Gaseous hydriodic acid reacts on this alcohol to form an  iodide, 
C5HllI, which, when freshly distilled, is almost colourless, but becomes 
brown on standing; the iodide boils a t  127-129", and has a specific 
gravity a t  0" of 1.522, and a t  18" of 1.498, thus having a coefficient of 
expansion of 0.000092 for 1" between 0" and 18". In  the preparation 
of the iodide, it was obsarved that hydriodic acid does not act on the 
alcohol in the cold, but the iodide is formed directly on gently heating. 
This behaviour with hydriodic acid is identical with that observed by 
Wischnegradsky in the case of the alcohol prepared from methyl- 
isopropyl ketone. The iodide so prepared is not a secondary, but a 
tertiary one, as shown by the boiling point, and by its no longer 
yielding the original methylisopropyl alcohol when treated with moist 
silver oxide, but an alcohol boiling a t  102-104", which is dimethyl- 
ethyl carbinol. This alcohol is formed by the withdrawal of the 
elements of water from the secondary alcohol, and the subsequent 
addition of the elements of water to the olefine thus produced, as ex- 
pressed in the following equations :- 

(CH,),CH.CH(CH,) (OH)-H,O = (CH,),C=CH.CH,, 
(CH,),C=CH.CH, + HSO = (CH3)2C(OH).CH2.CH,. 

The alcohol produced by action of zinc methyl on bromacetyl- 
bromide yields, on oxidation, methylisopropyl ketone, boiling a t  93- 
94O, and forming with sodium hydrogen sulphite a crystalline com- 
pound. On  further oxidation, acetone and acetic acid are produced, 
so that the original alcohol is methylisopropyl carbinol. Methyl- 
isopropyl ketone has a specific gravity at 0" of 0.8123, and at 19" of 
0.8051 ; therefore, its coefficient of expansion for 1"  between 0" and 
19" is 0*00118. 

Besides the methylisopropyl carbinol formed in the above reaction, 
it appears that the fraction distilling over below 100" contains acetone, 
and probably methylethyl ketone, whilst that which comes over at 
1'25-180" consists of an oil containing over 30 per cent. Br, which is 
probably a, brominated acetone, and a liquid whose properties resemble 
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those of the condensation-product of methylethyl ketone, already 
described by Pawlow (JOUY. Russ. C’hem. Xoc., viii, 321). 

Concerning the mechanism of the action of zinc-methyl on bromacetyl 
bromide, the author advances the following as probable explanations. 
The first product of the reaction is CH,Br.CBr(CH,) .OZnCH,, which, 
with water, would yield a brominated acetone. By the further action 
of zinc-methyl, the following products would be obtained :- 

CH,Br.CBr(CH,).OZnCH, + Zn(CH3), = (A) 7 

CH,.CH,.CBr(CH,).OZnCH, + Zn(CH,)Br 

CH3Zn,CH2.CBr(CH3).0ZnCH3 + CH,Br 
CH,Br.CBr(CH,).OZnCH, + Zn(CH,)2 = (B). 

On decomposition with water, the product formed, according to  
(A), would yield methylethyl ketone, whilst that in B would give 
acetone. 

The action by which methylisopropyl carbinol is formed is analogous 
to that of zinc-methyl on ethylene iodhydrin, by which a secondary 
alcohol is formed (Butlerow and Ossokin, Armalen, cxlv, 257). The 
first product of tlhis reaction is CH21.CH2.0ZnCH3, and this under- 
goes a molecular change, passing into the ethylidene series, 
CH3.CHI.0ZnCH3, being formed. 

CH2Br.CBr( CH,) .OZnCH,, 
or still better, CH2Br.C( CH3),.0ZnCH3, may be viewed as analogous 
to  CH21.CH2.0ZnCH3, and the latter, undergoing molecular change, 
would yield (CH,),CH.CHBr.OZnCH,, which, when the bromine has 
been replaced by CH3, yields with water methylisopropyl carbinol. 

Now the compound, 

A second explanation is tha t  the compound, 
CH2Br.CBr( CH,) .0ZnCH3, 

decomposes under the influence of Zn(CH,)2 into HBr and 
CHBrzC(CH,).OZnCH, ; the HBr  reacts on Zn(CH,), to form 
ZnCH,Br ; and the methyl and H unite with the above group to form 
(CH,) CHBr.CH(CH,).OZnCH,. 

This compound, after replacement of Br by CH,, would yield with 
water the secondary alcohol required. 

Another explanation of the reaction may be offered. In  the for- 
mation of amyl-hydroxalic acid by the action of amyl iodide and zinc 
on ethyloxalic ether (Frankland and Duppa, AnnaZen, clxii, 5), the 
amyl and zinc-mono-amyl take the place of 0, and in like manner, 
in the action of zinc-methyl and bromacetyl-bromide, the methyl 
and zinc-monomethyl groups may be supposed to take the places 
of the bromine and hydrogen, thus giving rise to the compound, 
CH,.CHBr.C(CH3) (ZnCH3) .0ZnCH3, which, when the Rr  is replaced 
by CH3, would yield, on decomposition with water, the secondary 
alcohol. 

Lastly, as suggested to the author by M. Maschirsky, it may be sup- 
posed that the compound, CH2Br.C( CH3),.0ZnCH3, is first formed, 
and decomposes as follows :- 

CH2Br.C(CHJ2.0ZnCH3 = CH2.0.C(CH3), + ZnCH3Br. 
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The oxide thus formed changes into an aldehyde, which, under the 
influence of zinc-methyl, forms the secondary alcohol, methylisopropyl 
carbinol. 

By the action of zinc-ethyl on bromacetyl bromide and decomposi- 
tion of the product with water, an octyl-alcoholis formed, which is slightly 
soluble in water, and boils a t  164-166". It does not solidify a t  -30". 
Treated with PC16, it yields a chloride; and an iodide by action of 
gaseous hydriodic acid. Supposing the action of zinc-ethyl to be 
analogous t o  that of zinc-methyl on bromacetyl bromide, this octyl 
alcohol probably has the constitution, CH( C,H,),.CH(OH) .C,H,. 

Ethylic Isobutylacetoacetate, Methylisamyl Carbinol, and 
Isobutylacetic Acid. By W. R O H N  (Liebig's Armden,  CXC, 305- 
392) .-Bthylic ~~obutzJlacetoacPtat~, 

P. P. B. 

C H3. C 0. CH. C H,. CH ( C H3) ,. C 0 0 C,H,, 
was prepared by the action of isobutyl iodide on sodacetoacetic ether, 
obtained by treating a mixture of equal volumes of acetoacetic ether 
and benzene with sodium. It is a colourless oil, with a feeble odour, 
boiling a t  217-218", and having a sp. gr. of 0.951 a t  17.5". On being 
boiled with baryta water, it split up into isamylmethyl ketone, with 
some barium is0 butglacetate. 

I s a m y h e t h y  1 ketone, CH,. CO. CH,. CH,.CH( CH3),, is a colourless, 
limpid liquid, not miscible with water, and having a powerful odour re- 
sembling tbat of amyl acetate. It brils at 142-144" (uncor.), and 
has a sp. gr. of 0.8175 at 17-2". With sodium bisulphite, it  yields a 
mass of white pearly crystals. On being dissolved in etcher floating on 
a layer of water, and reduced by nascent hydrogen generated by the 
addition of sodium, it yields a mixture of di-isobutylpinacone and 
methylisamyl carbinol. 

HO-C-CH,.CH,.CH( CH,), 
Di-isohuty 1 pinacone, I , is an oily liquid, 

HO-C-CR,.CH2.CH( CH,), 
insoluble in wa,ter, and boiling between 240-260'. 

Methylisarnyl carbifiol, 
C7H,,HO = CH(0H) (CHs).CH2.CHz,CH( CRs)2, 

is a colourless limpid liquid, boiling a t  148-150°, not solidifying a t  
- 16", and having a sp. gr. of 0.8185 a t  17.5". The acetate is an oily 
liquid, which boils at 166-168". The chlol-ide, C7Hl,CI, forms a 
colourless oil, having a peculiar odour, and boiling between 135-137". 
The iodide boils at  175". 

CH,.COOH 

CHz.CH(CH,), 
Isobzctylacetic acid, I , obtained together with isamylene- 

ethyl ketone and acetic acid by saponification of ethylic isobutyl- 
acetoacetate, is a colourless oily1 iquid, with an  odour like that of caproic 
acid, and boiling a t  198.6-199.8'. The silver salt forms minute anhy- 
drous crystals. The barium salt forms pearly anhydrous needles, of 
which water dissolves 19.95 per cent. at 14", and 20.3 per cent. a t  19". 
The calcium salt is also anhydrous, and water dissolves 5.0 per cent. a t  
19". E. N. 
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Action of Potassium Cyanide and of Alcoholic Potash on 
Acetyl Chloralacoholate and Tetrachlorether. By J. B u s  c H 
( D e d  Chem. Ges. B e r . ,  xi, 445--447).-The action of alcoholic potash 
upon Henry's tetrachlorether, CC1,.CHCl.0C2H,, gives rise to an un- 
saturated ether of the formula, CCl,~CCl.OC,H,, a heavy colonrless oil, 
boiling a t  15.5". The unsaturated cocclition of this ether is evinced 
by the ease with which it combines with chlorine, forming the com- 
pound, C2C15.0CzH5, a colourless liquid which fumes in the air, and 
boils with partial decomposition a t  about 200°, whilst with bromine i t  
yields CCl2Br.CC1B~OC2H5, a colourless oil, which forms large trans- 
parent crystals, melting at 17'. By the action of silver acetate (alcoh. 
sol.) upon the latter, one atom of bromine and one of clilorine appear 
to  be replaced by acetyl. 

Potassium cyanide has but a slight action on the original ether. 
Acetyl chloralalcoholate, CCl,.CH. (O.C,H,O). (O.CzH,), yields 

chloroform on treatment with alcoholic potash ; and with potassium 
cyanide, potassiuni chloride, and dichloracetate, with evolution of 
hydrocyanic acid. C. F. C. 

Nitroso-compounds of the Fatty Series. By V. M E U E R  and 
J. Z ~ B L I N  (Deut. Chew,. Ges. Bcr., xi, 320--324).-An acid body is 
formed by the action of nitrous acid upon acetoacetic ether, as Meyer 
has already shown, the reaction being :- 

C6H1003 + HNO2 = HZO + C,H,O,N. 

This acid was originally obtained as a heavy yellowish oil, which 
did not solidify a t  - 25", but a small quantity of it suddenly crys- 
tallised, after remaining liquid for months. By means of the crystals 
thus accidentally obtained, the authors have heen enabled to effect the 
crystallisation of large quantities of the acid. The crystals are hard, 
shining, colourless prisms, which melt a t  52-54" to a transparent 
liquid, which is completely decomposed by distillation. From the fact 
that acetyl chloride is without action on this body, the authors infer the 
absence of the group N - OH, and represent its constitution by the 
formula, CH,. CO. CH( NO) .COOC2H5, i. e., nitrosoacetoacetic ether, 
rather than oximidoacetoacetic ether. 

Nitrosomethyhce tone  is obtained by the action of nitrous acid upon 
methylacetoacetic ether : 

CH,.CO.CH(CH,).COOCzH, + HZO + WO.0H = HZO + COZ + 
C,H,.OH + CH,.CO.CH(NO)CH,. 

It crystallises from water in pearly scales, and from its solutions in 
ether, alcohol, and chloroform in colourless prisms, which melt a t  
7 4 O .  It boils without decomposition at 185" ; and as the vapour may 
be heated to 250" without change, the authors have determined its 
density and obtained the number 3.51, exactly coinciding with that 
required by the formula, C4H702N. Nitrosomethylacetone is the first 
of the nitroso-bodies whose vapour-density has been determined. 

fvitrosoeth?~Zacetone, CH,C0.CH.(NO).C2H5, is obtained in a manner 
precisely similar to its homologue. It forms colourless crystals, which 
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are easily soluble in alcohol, ether, and chloroform. They melt at 
5 3-5 5". 

The above compounds are characterised by perfectly similar re- 
actions. With phenol and sulphuric acid they give deep-red solu- 
tions ; and a fiery saffi-anine-red colour when they are dissolved in 
aniline, and glacial acetic acid is added. 

Reaction of Acetone with CNK, 'CNSR,  HCl and H,O.-By 
F. UEECH (Deut. Chem. Ges. Ber., xi, 467--469).-The author has 
already stated (Ber., vi, 1117) thah the compound, C,H,NO,S, is 
formed in this reaction. It is a white crystalline body, which melts 
a t  152", and when heated with concentrated HC1 at 120", splits up 
according to the equation- 

C. F. C. 

C,H,N02S +3H2O +RCl=(CH,),COH.CO.(OH)+NH,Cl+ SH,+ 6 0 2 .  

By heating the aqueous solution of the compound C,H,NO,S with 
lead acetate, the S-atom is removed, and is replaced by an 0-atom. The 
compound, C5H7N03, thus formed, crystallises in long white prisms, 
which melt a t  73" : it may be distilled unchanged. 

On adding silver nitrate to an aqueous solution of C5H7N02S, no 
silver sulphide is formed, but a crystalline precipitate of the compound 

In conclusion, the author discusses the equation by which the 
C,HcAg.N02S. 

original reaction is expressed, viz. :- 
(CH,),CO + KCN + CNSK + 1 1 2 0  + 3 H C k  C,H,NO,S + 2KC1+ NH,Cl. 

C. F. C. 
Dipyrotartracetone, a Product of the Action of Heat on Tar- 

taric Acid. By E. B O U R G O I N  (Cow2pt. rend., lxxxvi, 674-676).- 
The author has isolated from the liquid product which is always 
formed, in small quantity, in the decomposition of tartaric acid by 
heat, a body boiling at 930", having the empirical formula, C4H60, 
but a vapour density corresponding with the doubled formula, CsH,,02. 
Dipyrotartracetone is a colourless liquid of a strong aromatic odour, 
very slightly soluble in water, but readily soluble in alcohol, ether, 
carbon bisulphide, and chloroform: its density is about the same as 
that of water. It combines readily with bromine, but the author did 
not succeed in obtaining any compounds with alkaline bisulphites. 
This compound appears to be derived from 2 mol. pyrotartaric acid, 
thus : 

2C5H804 = CSHIZ02 + 2C0, + 2H2O. 
That such is the actual derivation of this compound, and that its 

construction is that of a dipyrotartracetone, the author will siibse- 

Formation of a-Dichloropropionic Acid from Pyroracemic 
Acid. By H. BECKURTS and R. O T T O  (Deut. Chern. Ges. Ber., xi, 
386--591).-The chloride of a-dichloropropionic acid, obtained by the 
action of 2 molecules of phosphorous chloride on 3 molecules of a-di- 
chloropropionic acid, boils between 105" and 115", and is decomposed 
by water into a-dichloropropionic acid, by alcohol into an ether boiling 
at 155-160", and by ammonia into an amide melting at 116-117". 

quently show. c. F. c. 
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The chloride can also be prepared by acting on a-dichlorpropionic 
acid with phosphoric chloride, but it cannot be separated from the 
phosphorus oxychloride by distillation on account of the closeness of 
their boiling-points. 

When phosphoric chloride acts on pyroracemic acid, hydrochloric 
acid, carbon monoxide and carbonic anhydride are evolved, and appa- 
rently .some acetyl chloride, whilst a mixture of phosphorus oxychloride 
and the chloride of a-dichloropropionic acid distils over between 100" 
and 130", leaving in the retort a large quantity of a syrupy liquid. 
The chloride of a-dichloropropionic acid was identified by conversion 
into ethyl dichloropropionate (b.-p. 155-160"), and into the amide 
(m.-p. 116") : 60 grams of a-pyroracemic acid only yielded 13.2 grams 
of ethyl dichloropropionate. The author considers that the action of 
phosphoric chloride on pyrorscemic acid cannot be regarded merely as 
a substitution of C1, for 0, and that therefore the formation of a-dichlo- 
ropropionic acid does not necessarily prove that pyroracemic is a, 
ketonic acid having the structure CH,.CO.COOH. 

Normal Ethyloxybutyric Acid and its Derivatives. By E. 
DUVILLIER (Cow@. rend., lxxxvi, 47).-When normal ethyl bromo- 
butyrate is treated with sodium ethylate in alcoholic solution, an ether 
is obtained which, on purification, boils a t  168-174". It is insoluble 
in water and lighter than that liquid, has an agreeable odour, and is 
soluble in all proportions in alcohol and ether: this body has the 
composition of ethylic ethyloxybutyrate,- 

w. c. w. 

. C 0.0 C,H,. 
Ethylic ethyloxybutyrate is easily saponified by potassium hydrate, 

and from the solution, the potassium salt of ethyloxybutyric acid may 
be obtained as a deliquescent salt very soluble in water and in alcohol. 
Wi th  sulphate of zinc thiR salt yields the zinc salt, as an uncrystallis- 
able resinous mass, which, on treatment with sulphuretted hydrogen , 
gives the free acid, CH3.CH2.CH(OC2H,).COOH, as an oily liquid, 
soluble in all proportions in water, alcohol, and ether. On neutralis- 
ing this acid with baryta-water, an uncrystallisable barium salt is 
obtained, soluble in water and in alcohol : other salts may be prepared 
from it by double decomposition with the sulphates ; they are all very 
soluble in water and in alcohol. The silver salt crystallises in nodules, 
which decompose rapidly when heated; it is quickly blackened on 
exposure to light. 

Ethyl bromovalernte treated in a similar way, yields e t h y l i c  e thy l -  
oxyva le ra t e .  The principal ethyloxyvalerates may be obtained in 
the same way as the corresponding ethyloxybutyrates. They are 
soluble in water and extremely soluble in alcohol. The zinc salt is a 
slightly soluble resinous mass, melting in hot water to a viscid liquid, 
which solidifies on cooling. 

The author has also obtained t h i o x y b u t y r i c  and t h i o x y v a l e r i c  
ac ids ,  by adding to a concentrated aqueous solution of potassium sul- 
phydrate, either bromobutyric or bromovaleric acid, separating the 
potassinm bromide, acidifying with dilute sulphuric acid, and separat- 
ing the acid by means of ether; after removal of the ether, the acids 

It is soluble in ether. 

VOL. XXXLV. 2 m  
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are boiled with water for some time to remove butyric and valeric 
acids. 

Thio-sxybutyric acid is a viscous substance, soluble in all propor- 
tions in water, alcohol, and ether. Thioxyvaleric acid is scarcely 
soluble even in hot water, soluble in all proportions in alcohol and 
ether ; when heated it forms a viscid liquid becoming nearly solid on 
cooling. 

The 
alkali-salts are very soluble, those with the alkaline-earths less so ; 
the rest are insoluble. These two acids and their salts have the 
greatest resemblance to Claesson’s thioglycollic acid and its salts. 

The Chemical Nature of Mesoxalic Acid, and Preparation 
of Tartronic Acid. By PETRIEFF (Deut. Chewi. Gss. Ber., xi, 4 1 6  
417).-Deichsel’s research on the mesoxalates favours the hypothesis 
that mesoxalic acid is dihydroxymalonic acid, C(OH),(COOH),, and 
not a ketonic acid, CO(COOH),. The ammonium salt, however, ap- 
peared to contain a molecule of water less than the other mesoxalntes. 
Petrieff finds that by saturating an aqueous solution of mesoxalic acid 
with ammonium carbonate, and evaporating the liquid in a vacuum, the 
ammonium mesoxalate is obtained in colourless needles, analogous in 
composition to the other salts of this acid. Deichsel’s salt, which was 
formed by saturating an alcoholic solution of mesoxalic acid with am- 
monia, is probably the amide of the acid ethyl mesoxalate. Ammonium 
mesoxalate undergoes no change on exposure to the air;  it is easily 
soluble in water, but with difficulty in alcohol. 

The existence of two hydroxyls united to the same atom of carbon, 
in mesoxalic acid, is evident from the formation of ethyZ-diuceta~o.il.2e.s- 
oxaZate by the action of 2 molecules of acetyl chloride on 1 molecule 
of mesoxalic acid. This ether crystallises in colourless needles, which 
melt with partial decomposition a t  145’. 

DiacetatornesozaZic acid, prepared by the action of dilute alcoholic 
potash on the preceding compound, crystallises in needles which melt 
at 130°, and decompose a t  a higher temperature. Mesoxalic acid is 
identical in every respect with the dioxymalonic acid prepared from 
dibromomalonic acid. 

The author obtained tartronic or oxyrnalonic acid by the action of 
silver oxide on monobromom’alonic acid prepared by the reduction of 
an  a,queous solution of dibromo-malonic acid with sodium amalgam. 
When an alcoholic solution is employed, the acid ethyl monobromoma- 
lonate is produced ; monobromomalonic acid crystallises in large 
quadratic plates, which dissolve easily in  alcohol, forming the acid 
ethereal salt. Tartronic acid was also obtained by heating the product 
of the action of potassium cyanide on dibromacetic acid with potas- 
sium hydrate. By the action of sodium amalgam on a dilute aqueous 
solution of dioxymalonic acid, an acid was formed which seemed to be 

By G. MI  E H L E  (Liebig’s 
Anna Zen, cxc, 322-32 7).-When acetosuccinic ether dissolved iu an 
equal volume of benzene is acted on by sodium, and monochloracetic 

Both these acids have a repulsive odour. 
The salts of these two acids closely resemble one another. 

c. w. w. 

a mixture of dioxymalonic and tartronic acids. w. c. w. 
Synthesis of Tricarballylic Acid. 
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ether subsequently added, a sharp reaction takes place accompanied 
by a rise in temperature, and sodium chloride and acetotricarballylic 
ether are formed. This ether is a yellow oily liquid, which boils 
between 280" and 300", but is a t  the same time decomposed. On 
treatment with a hot concentrated alcoholic solution of potassium 
hydrate, it splits up into alcohol and potassium acetate and tricar- 
bally lat e. 

CH,.CO.C(CH2.COOC2H,>,.COOC,H, + 4KOH = 
CH(CH,.COOK)2.COOK + C&.COOK = 3C2H6.H0. 

The potassium salt after purification, was converted into the in- 
soluble lead salt and decomposed by sulphuretted hydrogen, when it 
yielded tricarloallylic acid in anhydrous colourless, short, rhombic 
prisms, melting at  158", and very easily soluble in water and alcohol, 
but only with difficulty soluble in ether. It was thought possible that 
acetoglutaric acid might be formed on decomposing the acetotricar- 
ballylic ether with baryt'a-water, but on making the experiment no 

By A. PINKER and F. 
K L E I K  ( U e u t .  Chem. Ges. Ber., xi, 4--11).-1t has been already shown 
by the authors ( B e y . ,  xi, lSS9), that when a mixture of a nitril and an 
alcohol is acted on by gaseous hydrochloric or hydrobromic acid, the 
following reaction takes place : 

RCN + ROH + 2HC1= R'O-C(Rj(Cl)(NH,).HCl = 

trace of this body was foixnd. E. N. 

Conversion of Nitrils into Amides. 

R'O-C(R)(NH).HCl + HC1. 

By the action of gaseous hydrochloric acid on benzonitrile and iso- 
butylalcohol, the hydrochloride of isobutylbenziinido-ether was pre- 
pared, which with alcoholic ammonium yields isobutylbenzimido-ether, 
CdH,O.C ( C6H5) .NH, and the hydrochloride of benzimido-amide, 
C6Hj.C(NH).NH2.HC1. The free amide was obtained from the latter 
body by means of a concentrated solution of sodium hydrate. 

Berzxi.l.lzicZoa.mide, C6H& (NH) (NH,), forms a hard white fibrous 
crystalline mass, melting a t  75-80" to an  oily liquid. I t  is moderately 
soluble in water, readily soluble in ether, and very easily soluble in 
alcohol. It has an alkaline taste and a strongly alkaline rcaction. 
On heating, it loses ammonia and yields cyaphenine, a polymeride of 
benzonitril, CGH,CN, together with a third body, which appears t,o be 
identical with dibenzimidoimide, CIIH,,N,. With a solution of silver 
nitrate, the hydrochloride of the amide yields a soluble nitrate of the 
silver compound, C,H,C(NAg) (NH2j, which is precipitated by sodium 
hydrate as a white mass. 

C y a p h e h e ,  which is also formed by the action of ethyl iodide on 
isobutylbenzimido-ether, crystallises in small needles melting a t  231", 
and appears t o  be identical with the compound described by Cloez 
(Aiinnlen, cxv, 27) and Engler (AnnaZe?z, cxxxiii, 147). It is insoluble 
in water and hydrochloric acid, nearly insoluble in cold alcohol and 
ether, soluble with great difficulty in hot alcohol, but easily soluble in 
hot ethyl iodide. 

2 m 2  
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Ethl/Zbenzi~~idoarp2ide, C6H5.C(NC2H,) (NH.,), is an oily liquid, with 
strongly basic properties, its hydrochloride forming a fine crystalline 
compound with platinum chloride. The hydriodide is obtained by the 
action of ethyl iodide on benzimidoamide. 

Diberrainzido-imide, {C,H,.C.(NH) .l2(NH), forms large colourless 
needles melting a t  108-109". It is formed by boiling benzimidoamide 
with four or five times its weight of acetic anhydride. 

Re.i2zi??l;doacetate, CsH5.C. (NH) (OC,H,O), is formed by boiling iso- 
butylbenzimido-ether with acetic anhydride, and forms a mass of long 
delicate needles, melting at  116". It is insoluble in water and dilute 
acids, but easily soluble in alcohol and ether. E. N, 

On Brominated Benzenesulphonic Acids. H y  H. LIMPRICHT 
( L i e b i g ' s  Annnleiz, cxci, 175-253).--The researches of Rcinke and 
Rnuth (AwnrderL, clxxxvi, 272 and 290) rendered it probablc that the 
tribromohenzencsulphonic acid formed by the action of sulphuric acid 
on symmetrical tribromobenzcne is identical with that obtained from 
tribromometamidobcnzenesulphonic acid. To remove all doubt on this 
point the autjhor, in co-operation with Langfurth and Bassmann, has 
made a fresh examination of the acids obtained by both reactions, and 
of many of their derivatives. 

I. BROXTINBTEEU DERIVATIVES OF ~ ~ E T A M I D O B ~ N Z R N I ~ : S U L P H O N I C  ACID.- 
The only products of the action of bromine on the nietamido-acid 
heretofore obtained are the dihromo- and tribromo-dcrivatives. Lsng- 
furth finds, however, that on adding one mol. of bromine to a cold 
very dilute solution of the nmido acid the following body is also 
formed. 

a20nobronzainidobEizxesul~~~honic acid, C,H,.SO,H:NH,: Br  (= 1 : 3 : 4). 
-This acid, which is also formed by heating the dibromo acid with 
hydrochloric acid and phosphorus, crystsllises either in delicate anhy- 
drous needles or in large four- or six-sided prisms, containing 1 mol. 
of water. It dissolves freely in hot water, and sparingly in alcohol. 
The following salts have been analysed .- 

C,H,Br (NHJ SOsK + l..EiH,O crystallises in lamin=, very easily 
soluble in water. 

[ C,H,Br(NH,) SO,],Ba,H,O or 3H20. Scaly nodules, very easily 
soluble in water. 

[C,H,Br(NH2) SO,]Pb, 0.5H20(?). Easily soluble needles, the 
solution of which turns red on standing. 

By treatment with nitrous acid, the acid is converted into the 
dinzo-con?potd, C6H3BrS03N2, which when boiled with strong hydro- 
bromic acid yields- 

Dib1.ornoherzzenesul~hor~ic Ac id ,  C6H,.S0,H : Br : B r  (=1  : 3 : 4).- 
This substance yields by the ordinary reactions a chZoride identical 
with that of Limpricht and Giislich, and an anzide crystallising in 
white needles, which melt a t  175". 

D i b r o n z n s n i d o b e n z e i z e ~ ~ t ~ ~ l ~ o n i c  Ac id ,  CGH,.SO,H : NH, : Br : Br 
(= 1 : 3 : 4 : 6).-Berridsen prepared this acid by treating mctainido- 
benzenesulphonic acid with 2 mols. of bromine. Afterwards Reinke 
and Knut,h obtained it by treating tribromonitrobcnzencsulphonic 
acid with tin and hydrochloric acid. Langfurth finds that it is easily 
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produced by heating tribromamidobenzenesulphonic acid at 150" with 
water, when an exchange of one atom of bromine for hydrogen takes 
place. It is converted by boiling with alcohol arid nitrous acid 
into- 

I)ibrornobe?zze?zesu~ho?zic acid,  CsHs.sOsH : Br : Br (= 1 : 4 : 6).- 
This acid crystallises in white deliquescent needles, which lriclt at  SOo, 
giving off water of crystallisation. The anhydrous acid melts at  110". 
When heated at  180" with hydrobromic acid it is resolved into sul- 
phuric acid and metadibromobenzene. The following salts have been 
analysed ; they are all soluble in water :- 

C ,H,Br, S O,N H4. 
CsH3Br2S03K. 
( C6H3Br,S0,),Ba.2Hp0. 
( CsH,Br,S0,),Ca.3Hz0. 
( c6H3Br,S0,),Pb.3H20. Short yellow prisms with truncated 

angles. 
CsH,Br2SOaAg. Colourless pointed prisms collected in nodules, 

which rapidly darken in the light. 
The acid yields by the ordinary reactions a c h Z o d a  crystallising 

in rhombic prisms, which melt at  79", and an awzide crystallising in 
white needles, and melting at 190". 

T r i b r o n . L o b e n x e ? e s ~ ~ ~ o ~ i c  A c i d ,  C6H3.So3H : Br : Br:Br (=1 : 3 : 4 : 6). 
--Langfurth prepares this acid by heating dibromamidobenzenesulpho- 
nic acid with acetic and hydrobromic acids and potassium nitrite. It 
crystallises with 3 mols. of water in needles which melt at 80". The 
anhydride melts at 140". When heated t o  200" with hydrobromic 
acid it is resolved into sulphuric acid and tribromobenzene, melting at  
44O, and identical with that described by Korner, whose forrriula 
(1 : 2 : 4) is thus confirmed. The following salts, which are all 
soluble in water, were analysed :- 

White needles. 
Colourless thin laminze, or yellow rhombic tables. 

Long prisms, or thin white lamina. 
Aggregated white lamin= or  needles. 

Its solutions are very unstable. 

CsH2Br3S0,NH4.H20. Tufts of white needles. 
CsH,Br3S03K.H20. Groups of long needles. 
( CsH,Br,S03jzBa.3H,0. Transparent rhombic tables, or small 

( C,H2Br3S03)2Ca.6H,0. Groups of delicate white needles. 
( ~,H,~r,S03),Pb.4H,0. Tufts of white needles. 
CsH2Br380,Ag. Stellate groups of short needles, quickly turning 

brown in the light. 
The corresponding ch7oride crystallises from ether in large colour- 

less tables, which melt at  86.5". The a m i d e  crystallises from alcohol 
in laminte, melting above 225". 

Tribromamidobenzenesulp372onic Ac id ,  C6H.S03H : Br : NH, : Br : Br 
( =1: 2 : 3 : 4 : 6j.-This acid is obtained by the action of bromine 
on metamidobenzenesulphonic acid. It was previously prepared by 
Berndsen, and by Beckurts and Knuth, most of whose statements 
respecting it have been verified by Langfurth. It is converted by 
treatment with nitric acid into the diaso-conZpoZcnE, which when boiled 
with alcohol yields- 

T r i b r o m o b e . f z x e n e s ~ ~ ~ o n i c  Acid ,  CsH2. S0,H : Br : Br : Br ( = 1 : 2 : 4 : 6). 
-This acid crystallises in six-sided tables, which melt at  95". When 
heated at  180" with strong hydrochloric acid it yields symmetrical 

prisms. 
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tribromobenzene, melting at 118.5". 
lysed :- 

soluble. 

the air. 

rhombic prisms with 2H20, soluble in water. 

The following salts were ana- 

Feathery groups of rhombic tables, easily 

Thin plates or rhombic tables, efflorescent in 

Large thin six-sided laminae with 9H,O, or short 

CEH,Br3S03NH4.H,0. 

CsH,Br3S03K.H,0. 

(CsHzBr3S03),Ba. 

( C,H,Br3S03),Ca.8H,0. Brilliant white quadratic tables. 
( C6HzBi~,S03)zPb.9Hz0. Long white prisms and lamin=, easily so- 

luble in hot water. 
The chloride, C,H,Br,. S02Cl, crystallises from ether in colourless 

rhombic plates, melting a t  64-65". The a n k l e ,  C6H,Br3S0,.NH,, 
forms very delicate needles, which decompose at 220" without 
melting. 

Pure tribromohenzenesulphonic acid, when heated with concentrated 
nitric acid, yields a large quantity of nitrotribrornobenzene (which 
crystallises in colourless monoclinic prisms, melting a t  124-125)", 
together with the following acid :- 

Nitrot?.ibromobeii ,zenes~~~~~onic A d ,  C,H.S03H : Br : NO, : Br : Br 
(= 1 : 2 : 3 : 4 : 6). This acid is very easily soluble in water and 
alcohol, and crystallises with difficulty in deliquescent prisms contain- 
ing 2H20. 

C,E(N0,)Br3S03K forms groups of long needles. 
[ C6H(N0,)Br3S03],Ba.H,0 crystallises in whit,e laminza 
[ C,H(N0,)Br3S03],Pb.!3H20 forms brittle needles and laminae, 

sparingly soluble in water. 
The chloride, CsH(N02)Br3.S02CI, crystallises in small rhombic 

tables, melting at 144-145". The arnide, C6H(N0,)Br3SOz.NHZ, 
crystallises in microscopic needles, which dissolve very sparingly in 
water, and soften a t  175". 

The free acid, when treated with tin and hydrochloric acid, yields 
much a,midodibromobenzeriesulphonic acid, as previously observed by 
Knuth. The amidotribromo-acid produced at the same time is iden- 
tical with that formed by the action of 3 mols. of bromine on metamido- 
benzenesulphonic acid. 

C,H.SO,H : Br : B r  : Br : Br 
(= 1 : 2 : 3 : 4 : 6).-This acid was obtained by boiling the diazo- 
compound of tribromamidobenzenesulphonic acid witli hydrobromic 
acid. It crystallises with 5H,O in stellate groups of small white 
needles, which dissolve easily in water and alcohol, and melting with- 
out decomposition. When heated to 150" with strong hydro bromic 
acid it breaks up into sulphuric acid and tetrabromobenzene 
(1 : 2 : 3 : 5), which crystallises from alcohol in long white needles, 
melting a t  98.5". 

Tetrabromobe~~xeneszL7137i,onic Acid,  

C6HBr4S03K forms tufts of white needles or prisms. 
(C6HBr4S03)2Ba.1&H,0 forms thin laminae and short needles, 

(C6HBr4SCj3)2Ca.8.HZ0 forms tufts of delicate needles. 
C6HBrr. S0,Cl crystalliees in transparent rhombic tables, melting 

sparingly soluble in water. 

a t  96O. 
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C,HBr,SO,.NH, crystallises from alcohol in microscopic needles, 
which dissolve sparingly in water. 

Nitrotetrabromo6enzeneszc~72oisic Ac id ,  C6.SO3H : Br : Br: Br : NO, : Br 
(= 1 : 2 : 3 : 4 : 5 : 6), is formed on heating the preceding acid with 
concentrated nitric acid. It dissolves easily in water and alcohol, 
crystallises in needles containing 4H20, and melts without decom- 
position. When heated to 200" with strong hydrochloric acid, i t  
breaks u p  into sulphuric acid and ~~trotetrabroneobenzeize, melting 
at  96". 

C,(N0,)Br4S03K.1~H20 crystallises in long thin lamime and 
prisms. 

[ C,(N02)Br,S03]2Ba.9H,0 forms efflorescent prisms and lamina 
The c h Z o d e ,  C6(N02) Br4.S02Cl, crystallises from ether in small 

white needles, melting at  147-5". 
The amide ,  C,(N0,)BraS0,.NH2, forms a white crystalline powder, 

sparingly soluble in water. 
The free acid is converted by treatment with tin and hydrochloric 

acid into the corresponding- 
Amidotetrab~omobenxenesu~hoizic Acid.-This substance crystallises 

in slender needles containing 2H20, and dissolving easily in water and 
alcohol. Its diazo-compound forms microscopic tables, which explode 
violently when heated ; when evaporated with concentrated hydro- 
bromic acid i t  yields- 

Pentnbromobenzenesulphonic acid, C6Br5.S03H, which crystallises in 
anhydrous needles, sparingly soluble in water. 

C6Br,S0,K.H20 forms small white prisms, sparingly soluble in 
water. 

The chloride, C6Br5.S0,Cl, crystallises in nodules made up of needles, 
which melt at 97". 

The amide, C6Br5SO2.NH2, also forms slender white needles, which 
dissolve sparingly in water, more easily in alcohol : it decomposes at 
250". 

11. SULPHONIC ACIDS OF SYMMETRICAL TRTBROMOBENZENE AND THEIR 
DERIVATIVES. - Tribmnobenzeyse, C,H,Br, (1 : 3 : 5).-BSssmann obtains 
this substance in large quantity by dissolving tribromaniline in 95 per 
cent. alcohol, and adding to the hot solution first a concentrated 
aqueous solution of potassium nitrite, and then gradually dilute 
sulphuric acid to acid reaction. The product after distillation melts 
at 118.5". 

Tribromobenzenesulpl~~n~c Ac id ,  C6H2. SO3= : Br : Br : 13r (= 1 : 2 : 4 : 6). 
-This acid, as obtained by the action of sulphuric acid on symmetrical 
tribromobenzene, crystallises in large transparent rhombic prisms and 
six-sided tables, containing 1 mol. of water. It is very hygroscopic, 
dissolves in all proportions of water and alcohol, and melts at  
95". Its salts, chloyide and a.ilaidc, agree in characters with those 
described above. The free acid, when dried and gently heated with 
concentrated nitric acid, yields besides some nitrotribromobenzene 
(m.-p. 125')- 

Nitrotribroinobe.lLxenesulphoiiic acid, C6H.S03H : Br : NO, : Br : Br 
(= 1 : 2 : 3 : 4 : 6),  which crystallises from water in prisms contain- 
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ing 2H20. When heated at  180" 
with fuming hydrochloric acid it is resolved into sulphuric acid and 
nitrotribromobenzene, melting a t  125". I ts  sults, chZoride and nmitle, 
are identical with those described above. The acid yields by reductmion 
with tin and hydrochloric acid a mixture of amidodi bromo- and amido- 
tribromo-benzeriesulphonic acids. The latter is converted by treatment 
with nitrous acid into the diazo-compound, CGHBr,SO,N, which, when 
boiled with hydrobromic acid gives off nitrogen, and yields a tetra- 
bromobenzenesulphonie acid identical with that described above by 
Langfurth. This acid when heated at  200" for some time breaks up  
into sulphuric acid and tetrnbromobenzene (I : 2 : 3 : 5 ) )  which forms 
with sulphuric acid it sulphonic acid identical with that from which it 
was derived. 

The amidodibromobenzenesulphonic acid formed in the reduction of 
the nitrotribromo-acid by tin and hydrochloric acid, as just described, 
yields by treatment with alcohol and potassium nitrite a yellow crys- 
talline compound (the potassium salt of ihe  diazo-acid) ,  which on ad- 
dition of dilute sulphuric acid yields the free diazo acid in the form of 
a greyish-white heavy precipitate, consisting of colourless microscopic 
prisms. The constitution of this body is still under investigation. 
When heated with alcohol and nitrous acid it is converted into thc 
dibromobenzenesulphonic acid before described. 

Nitrodibroniobenxe?ze Sulphonic Ac id ,  CGH2.S03H : NO, : Br : Br 
(= 1 : 3 : 4 : 6).-This acid is formed on treating dibromobenzene- 
sulphonic acid with the strongest nitric acid. It crystallises in small 
needles and prisms, which dissolvc casily in water. 

C6H2( NO,) Br,SO,K forms concentric groups of yellowish needles 
or prisms. 

[ C,€€,(N02)Br,S0,]2Ba.H20 crystallises in stellate groups of delicate 
prisms. 

[ C6H2(N02)Br2S03]2Ca.6Hz0 forms deliquescent prisms and six- 
sided laminae, easily soluble. 

[ C6H2(NO2)Rr2SO3]Pb.4H2O forms easily soluble brilliant laminae. 
C6H2(N0,)Br,. so,C1 crystallises from ether in quadratic prisms 

and tables, melting at  115.5". 
CGH2(Tu'02)Br2. SO,.NH2 dissolves easily in hot water and alcohol, and 

crystallises in small rhombic tables, which do not melt at  240". 
The acid yields by reduction with stannous chloride the correspond- 

ing amido-acid, which is identical with that described by Langfurth. 
Dinitrotribro,nobe~ize.ILesu~~)honic acid, C6.S03H : Br : NO, : Br : NO,: Br 

( = 1 : 2 : 3 : 4 : 5 : 6), is formed on heating tribromobenzenesulphonic 
acid (1 : 2 : 4 : 6)  with excess of the strongest nitric acid. It crys- 
tallises in beautiful long colourless prisms, which dissolve casily in 
water and alcohol. It undergoes decomposition when heated at 230" 
with water. 

C6(N0,)2Br3S03NH* crystallises in short prisms, easily soluble in 
water. 

C6(NO2),Br3SO3R.H2O forms white prisms and six-sided lamin=, or 
short four-sided prisms. 

[ C6(N02)zBr3S03]2Ba.9H,0 forms brilliant white laminte, efflorescent 
in the air. 

The anhydrous acid r n e h  at  202". 
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[ C6(NO2)2Br,SO,]2Ca.7~H20 crystallism in dazzling-white rhombic 
lamina 

[ C6(N0,)zBr,SOs]2Pb.9H,0 forms nacreous white rhombic lamin=, 
which effloresce in the air, and dissolve sparingly in cold water. 

C6(N0,),Br,. SO,C1 crystallises in transPamrent six-sided rhombic 
tables, melting with decomposition at  203". 

C6(N02),Br3. S02.NH, dissolves sparingly in water, easily in alcohol. 
It crystallises in white matted needles, which melt at 255-260". 

The free acid, when treated with stannous chloride, is for the most 
part converted into a mixture of diamidomonobromo- and diamido- 
dibromo-benzenesulphonic acids, the former preponderating. 

Dianzidomonobronaobe?LzeneszLlphonic acid, C6H,. SO,H : NH, : Br : NH, 
(= 1 : 3 : 4 : 5 ) ,  crystallises in long white silky needles. Its salts 
are all easily soluble and difficult to  crystallise ; their solutions assume 
a blood-red colour on evaporation. 

Dia in . idod ibromobenze .nes~~~on~c  acid, C6H. S0,H : NH, : Br : NH2 : Br 
(= 1 : 3 : 4 : 5 : 6), forms white rhombic tables, which are very 
sparingly soluble, and gradually acquire a yellow colour in the air. 

The results of the foregoing investigations establish the identity of 
the tribromobenzenesulphoiiic acid obtained from tribromometamido- 
benzenesulphonic acid by substitution of H for NH, with that formed by 
the action of sulphuric acid on symmetrical tribromobenzene. The 
formula of this acid being C6H2.S03H : Br : Br : Br (= 1 : 2 : 4 : 6) 
it is obviously capable of yielding only one nitro- and one amido- 
derivative, and only one tetrabromo-derivative : these must have the 
following constitution :- 

Nitro-derivative ... . .. C6H,.SO9H:Br:NO2:Br:Br (=1: 2 :  3 : 4 : 6 )  
Amido-derivative . . . . . . CsH,.SO,H: Br : NH, : Br: Br( = 1 : 2 : 3 : 4 : 6) 
Tetrabromo-derivative C6H2. SOSB : Br : Br : Br : Br ( = 1 : 2 : 3 : 4 : 6) 

The two latter acids were previously examined by Beckurts, 
AmzaZen, clxxvi, 214), who assigned to them a different constitution, 
which cannot now be maintained. 

Limpricht calls attention to the following generalisations with regard 
t o  the positions taken by bromine atoms entering into molecules of the 
amidobenxenesulphonic acids. 

In orthamidobenzenesulphonic acid the first atom of bromine takes 
the para-position in relation to the NH2-group; the second atom of 
bromine takes the meta-position in relation to the first, and the third 
takes the meta-position in relation to the other two, displacing S03H, 
aod forming tribromaniline. Tlius : 

0 rtho-acid. 
1, 2. 3. 4. 5. 6. 

Cg S0,H NH, H H l3r H 
Cs SOsH NHz Br I3 Br H 
Cs Br NHZ Br H Br H 

Cs SOJI NH2 H H K H 
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I n  metamidobeneenesulphonic acid the first atom of bromine takes 
the ortho-position in relation to  the NH,-group; the second atom 
again takes the meta-position in relation to the first; and the third 
takes the meta-position in relation to t,he other two. The further 
action of bromine results in the formation of bromanil. 

Neta -  acid. 
1. 2. 3. 4. 5. 6. 

C6 so,H H NH2 H H H 
C6 SOSH H NH, Br H H 
(36 SO3H H NH2 Br H Br 
C6 S03H Br NH, Br H Br 

In the case of paramidobenzenesulphonic acid no monobrominated 
derivative is yet known. The constittution of the di- and tri-brominated 
derivatives is shown below :- 

Pam-ac id .  
1. 2. 3. 4. 5. 6. 

C6 S03H H Br NH2 Br H 
c6 Br H Br NH2 Br €€ 

In  all cases, therefore, the positions of the second and third bromine- 
atoms are determined by that of the first, the second always taking 
the metn-position in relation to  the first, and the third taking the 
meta-position in rclation to both the first and second. And this holds 
true even when the position of the third atom is already occupied by 
the group SO,H, the latter being replaced by bromine, with conse- 
quent formation of tribromaniline. 

Cs SO,H H H NH2 H H 

J. R. 

Action of Cmbonyl Chloride on Xylene in Presence of Alu- 
minium Chloride. By E. ADOR and A. R I L T ~ I E T  (Dead. Chem. G'es. 
Bw., xi, 399) .--Carbony1 chloride is passed through xylene cooled 
down to - 15". On adding aluminium chloride to the liquid, a 
ketone is formed, which boils at 340" and does not solidify at - 60". 
Hy boiling the ketone with potassium hydrate solution, an acid is 
obtained having the formula C,H,( CH3),.COOH, which on oxidation 
yields two acids, viz., C6H3(CH,) (COOH)2 and C,H,(COOH>,. 

By long continued boiling the ketone is decomposed into water 
and a hydrocarbon, thus : C17€IIB0 - H,O = C17H16. Tolyl ketone 
behaves in a similar manner. w. c. w. 

Azophenols. By P. WE S E  L S K Y  and R. B EENE DI K T  (Dmt .  Chem. 
Ges. Ber., xi, 398)'-Mononitrophenols are converted into azophenols 
by fusion with potassium hydrate. Ortho-azophenol prepared by 
means of this reaction crystallises in golden scales, which melt at 
171", and are volatile without decomposition. The crystals dissolve 
in ether and alcohol, but are insoluble in water, so that the unattacked 
nitrophenol is easily removed by washing with .water. w. c. w, 
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Nitro-derivatives of the Hydroquinones. By R. N I E T z K I 
(Deut. Chem. Ges. Rer., x, 469-472).-The author has prepared the 
dinitro-derivative c6H,(Pr'Oz)zOz indirectly by nitrating diacetyl- 
hydroquinone and eliminating the acetyl groups by dissolving the 
nitro-compound thus formed in a dilute alkali. It crystarllises in 
flat golden-yellow needles, which melt a t  135", and appears to be 
identical with the compound which Strecker obtained (Armuleib, cxviii, 
293) by the action of dilute acids upon dinitro-arbutin. It possesses 
strongly acid properties, and forms metallic derivatives which are for 
the most part easily soluble. The barium compound, however, 
C6H2(N02)zBaOz, is almost insoluble in water. On mixing aqueous 
solutions of dinitro-hydroquinone and barium hydrate, it is obtained 
in slender needles, which are almost black. C. F. C. 

Action of Bromine on Phloroglucin. By R. B E N E D I KT (Chem. 
Cemtr., 1878, 101-103) .--PhZoroBronzine, C6Br9H0, is prepared by 
adding 10 parts of bromine to  1 part of phloroglucin dissolved in 
water, and leaving the mixture at rest for several hours. By recrys- 
tallising the crude product from chloroform, and expelling the excess 
of bromine by heating with water, the phlorobromine is obtained 
in colourless rhombic prisms insoluble in water, which melt a t  152", 
and decompose a t  a higher temperature. Pentabromacetone (m. p. 
76") and an oily liquid, which has not yet been investigated, separate 
out when water is added to an alcoholic solution of phlorobromine 
which has been allowed to stand for some time. Neither nitric acid 
nor potassium hydrate solution attacks phlorobromine, but it is decom- 
posed by ammonia, forming bromoform and a new substance having the 
formula C5Br6H4N,. This compound dissolves in water, yielding a 
neutral solution. It is deposited from a boiling aqueous solution in 
white opaque crystals, melting a t  120", and subliming without decom- 
position. It yields a lnrominated acid when treated with dilute sul- 
phuric acid at 120". The author finds, contrary to the statement of 
Cloez, that pentabromacetone is readily converted into dibrom acetamide 
by aqueous ammonia. Treated by Ueckurts and Otto's method, it is 
converted almost quantitatively into dibromacetic acid. 

On Sodium Compounds of Salicylic Acid. By E. H o F ~ A N N  
(Arch. Phcrrm. [3], xii, 226-229).-1f a solution of sodium salicy- 
late containing free salicylic acid be kept for some time, large clear 
hard crystals separate. These become opaque on the addition of water, 
being converted into pseudomorphs of salicylic acid. They appear to 
be an acid sodium salicylate, C7H,0,Nn + C7H60,, which In7 water 
are resolved into sodium salicylate and free salicylic acid. They are, 
however, soluble without decomposition in alcohol, and may easily be 
prepared by evaporating an alcoholic solution of the acid and the 
sodium salt. The corresponding potassium, lithium, and ammonium 

Behaviour of Borax to Salicylic Acid and of Boric Acid to 
Salicylates. By E. JAHSS (Arch. Pharm. [3], xii, 212-226).-1t 
appears that the solution of salicylic acid in borax solution is no simple 

w. c. w. 

compounds have been prepared. E. -w. P. 
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solution, but contains a compound, which can be crystallised from its 
solutions, and has the composition C14H,,,0,NaB0,. If 4 mols. of sali- 
cylic acid are dissolved in a boiling solution containing 1 mol. of borax 
in about 5 parts of water, the solution on cooling first deposits boric 
acid unaltered, and then the compound 

CGH4.COONa0 
C6H4.COOH0 } B(0H)7 

analogous to the borotartrate. 
cording t o  the equation- 

The reaction therefore takes place ac- 

4(C6H4COOH.0H) + Na2B4O7,HZ0 = 2 ( ~ ~ 2 : ~ ~ ~ ~ ~ B ( O H )  3- 

2H,B03 + 9H,O. 

Free borosalicylic acid has not as yet been obtained, but several of 
its salts are described, and the analogies between borosalicylic and 
borotartaric acids are pointed out. 

Derivatives of Methyl-protocatechuic Acid. By K A E T A A K I- 
M O R I  MATSMOTO (Dezct. Chem. Qes. Ber., xi, 122--141).-The author 
gives historical notices of veratric acid (dimethyl-protocatechuic acid) 
C6H3(OCH3),.COOH ( 3  : 4 : 1) (m. p. 174-175"), of vanillic acid, 
C6H3(OCH3)0€€.COOH (3 : 4 : 1) (m. p. 107"), and of isovanillic acid, 
C6H3(OH)(OCH3).COOH (3 : 4 : 1). 

To prepare isovanillic acid, protocatechuic acid is heated with potas- 
sium hydrate, methyl iodide, and methyl alcohol in sealed tubes at 
150-170" ; the methyl ethers of veratric, pyrocatechuic, and isova- 
nillic acids are formed. The product is heated with potassium hydrate 
and ether, the latter removing the veratric acid,! whilst the potash 
retains the other two acids in solution. The alkaline solution on boil- 
ing yields the potassium salts, and when the solution cools, potassium 
isovanillate separates out, the protocatechuate remaining in solution. 
Another method is to heat veratric acid with hydrochloric acid in 
sealed tubes at 160-170" (for 2 grams veratric acid 75 C.C. of dilute 
HCI, consisting of 1 part of HC1, sp. gr. 1-20? to 2 parts of water). 
The end of the reaction is ascertained by the crystals which separate out 
on cooling being transparent. The isovanillic acid is purified by boil- 
ing with acetic acid, the acetisovanillic acid separating out when the 
prodact is poured into water, whilst the Feratric acid remains in solution. 
The acetyl-compound yields isovanillic acid when boiled with dilute 
solution of potassium hydrate. Isovanillic acid crystallises in shining 
transparent prisms, like those of vanillic acid, and melts at 250". I t  is 
soluble in alcohol and ether. Its aqueous solutions give no reaction 
with ferric chloride. The alkaline isovanillates are easily soluble in 
water, and those of barium, calcium, and magnesium are tolerably 
soluble salts, crystallising in needles. The lead salt is obtained as a 
diflicultly soluble white crystalline precipitate ; the silver salt is also 
white, and is decomposed by light less rapidly than the vanillate. 

The following are the solubilities of the threc methylated proto- 
catechuic acids in water :- 

E. W. P. 
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Pts. of water, 

at 14'. at 100". 
1 pt. veratric acid.. . . . . (m. p. 174-1 ?So) 2100-2150 160-16.5 
1 ,, vanillic acid . . . . . . ( 7 9  207") 850- 860 39- 40 
1 ,, isovanillic acid.. . . ( ,, 250") 1650-1700 155-160 

The methyl and ethyl ethers of these acids were obtained by pass- 
ing hydrochloric acid gas through a solution of the acid in the respec- 
tive alcohols. 

Methyl veratrate, C,H,(OCH,),.COOCH,, is difficultly soluble in water, 
easily in ether and alcohol, and crystallises from its alcoholic solution 
in white needles. It melts at 59-60", and boils at 3C0", is odourless, 
and not attacked by ammonia or alkalis at the ordinary temperature. 
This ether may also be prepared by heating potassium hydrate, methyl 
iodide, and vanillic acid in sealed tubes. The product of the reaction 
is then shaken up with ether, and the ethereal solution treated with 
dilute solution of potassium hydrate to  remove unaltered vanillic acid. 

Ethyl veratrate has already been described by the auihor and 
Tiema'nn (Ber., ix, 942 ; this cJoumaZ, 1876, ii, 524). 

Methy2 z;a.lzilZate, C,H,( 0 CH,) OH. C 0 0 C El3, crys talli se s in shining 
whit'e needles, melting at 62-63'. It boils at  285-287', and is not 
attacked by alkalis a t  the ordinary temperature. 

Ethyl vaniZZate has been described by Tiemann and Mendelsohn 
(Rer., x, SO). 

JfethyZ protocatechuate, CsH3( OH),.COOCH,, has been prepared by 
P. I. Meyer, who has communicated his results to  the author. It 
crystallises in white needles, which melt at 134*5", and differs from the 
ethers of the methylated protocatechuic acids by yielding a green 
colour with ferric chloride. 

EthyZ protocateckuate has been prepared by Fittig and Macalpine 
(Liebig's AcJZmZen, clxviii, 113). 'It crystallises in prisms, and melts a t  

AcetovadZic acid, C,H,( OCH,) ( OC2R30).COOH, has been obtained 
by Tiemann and Nagai (Ber., ix, 937; this JoumaZ, 1876, i, 78). It 
crystallises in shining needles, and melts at 142". 

AcetisouaniZlic Acid, C6R,( 0C2H30) (OCH,).COOH.-This compound, 
whose preparation is described under the preparation of isovanillic: 
acid, crystallises from alcohol in shining scales, which melt at 206- 
207'. It is difficultly soluble in water, more easily, however, in 
alcohol and ether. 

Nitro-derivatives of JIethylated Protocatechuic: Acids.-The author, in 
conjunction with Tiemann (Bey . ,  ix, 937 ; this Journal, 1876, ii, 524) 
has already described the preparation of several of these derivatives. 

b4etlayZ n itroveratrate, C,H,NO,( 0 CH,),.CO 0 CH3, is prepared from 
nitro-veratric acid. It is difficultly soluble in water and alcohol, but 
dissolves easily in boiling alcohol and ether. It crystallises in small 
needles, which melt a t  143-144". 

Nitro-acetisovn.nilZic acid, C,H,NO,( OC,H,O.) (OCH,).COOH, is pre- 
pared by nitrating acetisovanillic acid. It crystallises in transparent 
shining needles, melting at 1638-169". It dissolves with difficulty 
in cold water, more easily in hot water, and is soluble in alcohol and 
ether. 

133-134". 
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Nitro-isovcxniZZic acid, C,H,NO,(OH) (OCH,) .COOH, is obtained by 
boiling the last-mentioned compound with potassium hydrate. It is 
easily soluble in hot water, alcohol, and ether, and crystallises in 
shining needles united in globular masses, and melts at 172-173". 

To discover whether the nitro-group occupies the same position in 
the above-described nitro-veratric and nitro-acetovanillic acids, the 
author prepared the methyl-ether of a nitrodimethyl-protocatechuic 
acid from nitrovanillic acid as follows, 1 mol. of the acid, 2 mo!s. of 
KHO, and 2 mols. of CHJ are heated together in sealed tubes at  
110-120", the product is exhausted with ether, and the ethereal solu- 
tion treated with dilute alkali to remove nitrovanillic acid. On evapo- 
ration, the ethereal solution yields a methyl-nitrodimethyl proto- 
catechuate, which crystallises in hard shining needles, and melts a t  
127-128", whilst methyl-nitroveratrate melts at 143-144'. This 
ether yiclds, on saponifying, isonitro-dimethyl-protocatechuic acid, 
C,H,(NO,) (OCH,),.COOH, which crystallises in white needles, and 
melts a t  200-202", whilst its isomeride nitroveratric acid exhibits no 
constant melting point. Thus i t  is evident t8hat the acetyl-group in aceto- 
vanillic acid exercises some influence on the position taken by the 
nitro-group in the molecule. 

Amido-deriwcctives.-The author and Tiemann (op. c i t . )  have shown 
that amido-veratric acid cannot be prepared from the stanno-chloride 
obtained by reduction of the nitro-acid with tin and hydrochloric acid, 
owing to its instability. F o r  a similar reason the amido-derivatives of 
vanillic and isovanillic acids cannot be obtained. Ethyl-amido-vera- 
trate, C6H2(NH,) (OCH,)2.COOC2H,, can, however, be prepared from 
the ether of the nitro-acid by reduction with tin and hydrochloric 
acid. It crystallises in small colourless needles, which melt a t  88- 
89". It is difficultly soluble in water, easily in alcohol and ether, and 
it forms a hydrochloride with hydrochloric acid. Attempts to obtain 
the amido-acid by saponification yielded no result. 

Bromoveratric acid, C6H,Br( OCH,),.COOH, is obtained by the action 
of bromine on an  aqueous solution of veratric acid. It crystallises in 
colourless needles, melting a t  183-184'. It is insoluble in cold 
water, more soluble in  hot water, and easily in alcohol and ether. 

Bibrow o-dimet 7 q  Z-pyrocntec7~i~~ (dibromo-verat rol) , C,H,Br,( 0 CH,) 2,  

is formed a t  the same time as the bromoveratric acid. It crystallises 
in  shining hard prisms meltiiig a t  83-84". It is insoluble in water, 
easily soluble in alcohol and ether. 

BromacetovuniZZic acid, C,H,Br( OH)  ( OC2H30) .COOH, is prepared by 
the action of bromine on an aqueous solution of acetovanillic acid; a 
small quantity of bromovanillic acid and bromoguaiacol are formed at 
the same time. Bromacetovanillic acid crystallises in shining prisms, 
which melt a t  165-167". Alcohol and ether dissolve it easily, whilst 
it is almost insoluble in water. 

BrornovaniZZic acid, C6H2Br(OCH3)(0H).COOH, is obtained from the 
last-mentioned acetgl-compound hy boiling with dilute potassium hy- 
drate. It is more soluble in  water than the acetyl-compound, dissolves 
also in alcohol and ether. From its aquecrtls solutions it separates out 
in shining needles, which contain 1 mol. of water of crystallisation, 
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which it loses on heating to 100". The dried compound melts at  193- 
194". 

The bromoveratric acid prepared from bromovaiiillic acid by heating 
it with potassium hydrate, methyl iodide, and methyl alcohol in sealed 
tubes, and saponifying the ether, is identical with that prepared from 
veratric acid directly. Thus the acetyl group in acetovanillic acid 
exercises no such influence on the entrance of the bromine into the 
molecule as it has shown to exercise upon that of the nitro-group. 

Byonzoweratric acid fused with potassium hydrate yields pyrogallol, 
C6H3( OH),, which Barth has already prepared similarly from mono- 
bromoprotocatechuic acid (AmaZen, cxlii, 247). 

Dimethoxybenzoyl-carbonic Acid and its relation to 
a-Homoveratric Acid. By PERD. TIEMANN and KAETA A K I M O R I  
MAT s RI o T o (Deut. Chem. Ges. Ber., xi, 141-145) .-Dimethyldioxy- 
benzoyl-carbonic acid (veratroyl-carbonic acid), 

is prepared by the oxidation of methgleugenol wit'li a solution of 
potassium permanganate ; the filtrate frnm the manganese dioxide is 
acidified and extracted with ether. The residue obtained by evapora- 
tion of the ether is dissolved in hot water, from which reratric acid 
separates on cooling, whilst the veratroyl-carbonic acid remains in 
solution, and may be obtained by evaporation. 

Veratroyl carbonic acid crystallises from anhydrous benzene in white, 
needle-shaped crystals, but if water be present, transparent tabular 
crystals are formed, which contain water of crystallisation. The dried 
substance melts a t  138-139'. This acid has strongly acid properties ; 
its ammonium and alkaline salts crystallise well; the lead salt has 
been obtained as a white, difficultly soluble, crystalline precipitate. 
By further oxidation it yields veratric acid, CGH,(OCH,),.COOH, and 
is converted by fusion with potassium hydrate into pyrocatechuic acid, 
showing that it belongs to  the protocatcchuic acid series. 

P. P. B. 

C6H3( O CH,),CO. C OOH, 

a-Homoveratric acid (a-homodimethylprotocatechuic acid), 
C6IT3(oCH3),CH,.COOH. 

This acid was prepared from a-homovanillic acid by heating 1 mol. of 
the acid with 2 mols. of KHO, and 2 mols. of CHJ, and methyl alcohol 
in sealed tubes, a t  1440-150". It crystallises from water in slender, 
colourless needles, which contain water of cry stallisation, and give it 
up when dried over sulphuric acid in a vacuum; the dehydrated 
compound melts a t  98-99", dissolves in alcohol and ether, and is less 
soluble in water than the veratroyl-carbonic acid. It dissolves in con- 
centrated sulphuric acid without coloration, whilst veratroyl-carbonic 
acid gives a red colour. I?. P. B. 

Anhydrobenzamidotoluic Acid and a N e w  Ketone Base. 
By J. T. STODDARD (Dezct. Cliern. Ges. Ber., xi, 293--2117).--The 
author regards the acid, CJLC(N13) (N).CGH,.COOH, obtained by 
Halinemann (Bey . ,  xi, 712), by oxidising anhydrotolueiie di-amido- 
benzene, G,H,.C(NH) (N).C,H,.CH,, as paratoluic acid, in which the 
three hydrogen-atoms of the methyl group are replaced by 
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IIN-c6H4-N--, and proposes to name this substance anhydro- 
ortho-diamidozenzene~ai~ato3uic acid, which may be abbrevia ted to 
anhydrobenzamidotoluic acid. This acid is almost insoluble in cold 
water, but dissolves more readily in alcohol and in hot water. 
The alcoholic solution deposits needle-shaped crystals, which melt 
at about 300°, arid contain 2 molecules of water of crystallisation. 
The anhydrotoluenediamidobenzene (m. p. 268') is most easily pre- 
pared by reducing toluencorthonitranilide from paratoluic chloride, 
and oxidising the base produced with chromic mixture. The ethyl 
ether is insoluble in water, but crvstallises from alcohol in colourless 
needles, melting at 242-2441'. The barium salt, (C:j4H9N202)2Ba + 
GH,O, and the calcium salt, (C14H9N202)2Ca + 5H20, form small, 
needle-shaped crystals. The potassium salt, ClaH,N,O,.K + 7H,O, 
crgstallises in needles containing 7 molecules of water; it is very 
soluble in water, and easily forms supersaturated solutions. The silver 
salt is almost insoluble in water. When heated, it is decomposed into 
metallic silver, carbon dioxide, oxygen, and a new base, having the 
composition C27H18N40, which it is proposed to call anhydrotoZy7keta- 
mine. The free base melts a t  277" ; it is soluble in alcohol, and unites 
with hydrochloric acid, forming a hydrochloride, C27H,,N,0.2HC1 + 
2u120, soluble in water, but almost insoluble in aqueous hydrochloric 
acid. It gives a double salt with platinic chloride. 

w. c. w. 
Products of the Dry Distillation of' Calcium Pimarate. By 

G. B R U Y L A N T S  (Dezst. Chern. Ges. Bey., xi, 447--448).-1n addition 
to the fatty hydrocarbons, previously stated by the author to be the 
sole products of the decomposition of calcium pirnarate by heat, he 
has identified toluene, dimethylbenzene, methylethylbenzene, terebene, 
and diterebene, i.e., hydrocarbons of the aromatic and camphor groups. 
The nature of this decomposition, and also that of the sodium salt by 
heat, and the action of iodine on the free acid, leads the author to 
regard pimaric acid as resulting from the iinion of two molecules of 
the hydrocarbon, CI0Hl6, and as having the constitutional formula, 

C. F. C. 
Isomeric Nitrophthalic Acids. By 0. 1% I L L E  R (Deut. Chem. 

Ges. Ber., xi, 393).-The addition of water to the crude product of the 
action of a mixture of nitric and sulphuric acids on phthalic acid 
throws down two isonieric nitrophthalic acids, together with picric 
acid. The ordinary prismatic nitrophthalic acid is easily obtained by 
repeated recrystallisation of this crude product from water, but the 
more soluble isomeride is difficult to isolate, as itl forms a compound 
with picric acid. It crystallises in yellowish needles, which niclt at 
160", and decompose a t  165". It is easily soluble in water, alcohol, 
and ether, but insoluble in benzene. 

The barium salt, C,H,N02(COO),Ba + 2H20, forms a pale yellow 
precipitate, composed of microscopic scales. 

is slightly soluble in water, but dissolves easily in very dilute ammo- 
nia. w. c. w. 

The silver salt, 
CGH,NO,( C 0 0 Ag) 2. 
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Constitution of Xylenethiamide. By IRA REMSEN (Dewt. 
Chew. Ges. Ber., xi, 465--467).-1n this paper the aut'hor discusses the 
bearings of certain of his observations on the validity of Jacobsen's 
formulte for the xylene thiamides (ni. p. 96" and 137"), via. :- 

CH, : SO,.NH, : CH, = 1 : 2 : 3 
and CH, : CH, : S02.NH, = 1 : 3 : 4 

(Bey . ,  xi, 17). The author fiuds that the first-mentioned thiamide 
yields a monobasic acid, as the sole product of its oxidation by 
chromic acid, and can scarcely, therefore, be held to have its two 
methyl-groups symmetrically arranged in relation to the S02NH2 
group. 

Mesitylenesulphonic acid is similarly oxidised to a monobasic acid. 
Here, therefore, two methyl groups withstand, whilst the other, most 
probably the para-group, yields to the oxidising action. 

These facts are referable to similar causes, which are under further 
invest; gation. c. F. c. 

Oxidation of Xylenethiamides. By M. W. ILES and IRA 
REMSEN (Dezit. Chern. Ges. Be?"., xi, 462-465).-By fusion with 
potassium hydrate the authors have converted p-thiaminetoluic acid 
into the corresponding oxyacid. This acid crystallises from its 
aqueous solution in tufts of long needles, which melt at 169", and may 
be sublimed without deqomposition. The calcium and barium salts, 

C,H,.OH.CH,.COO ),R".3H20, as well as those of silver, copper, and 
manganese, all of which are crystalline, are described. The oxytoluic 
acid yields a crystalline nitro-derivative, melting a t  86". Whereas 
p-thiaminetoluic acid is the sole product of the oxidation of xylene- 
thiamide (m. p. 96") by chromic acid, this amide is oxidised by potas- 
sium permanganate to a bi basic acid, thiaminisophthalic acid, 

CsHS.SOzNH2. (COOH),, 
which crystallises in long, colourless iieedles, melting a t  283". 

The barium and calcium salts of this acid crystallise readily; the 
silver salt is amorphous. Thiamineparatoluic acid, when oxidised 
by permanganate, also yields a bibasic acid, which is probably a 
thiamineterephthalic acid. C. F. C. 

Constituents of Aurin. By Z U L K O W S K Y  (Dewt. Chew. Ges. Bey . ,  
xi, 391).-The author has obtained the following substances from 
aurin :-(1.) C19H1303, which forms large red crystals. (2.) A deri- 
vative of (l), C19H,606, small violet needles, easily decomposed by 
heat. (3.) C20H1603, green, needle-shaped crystals, having a 
metallic lust re. (4.) C20H1803, the hydro-derivative of the preceding 
bpdy. (5.) An amorphous resin, colourless in the pure state, which 
yields on oxidation : (6.) A red amorphous powder, resembling the 
compound obtained by Baeyer ( B e y . ,  ix, 1237) from phthalidei'n and 
phenol. 

Dale and Schorlemmer's compound, C,H,,O, could not be found in 

VOL. XXXIV. 2 %  
the specimen of aurin examined. w. c. w. 
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A Base, C1,H,,N2. By C. BOTT~NGER (Deut. Chern. Qes. Ber., xi, 
276-277) .-This base, whose hydrochloride is formed in small quan- 
tities by evaporating on a water-bath an ethereal solution of 1 mole- 
cule of benzyl chloride and 2 molecules of aniline, is best prepared by 
warming a mixture of 4 grams of benzyl chloride and 4.65 grams of 
aniline, until dark bands appear in the liquid. The mixture is then 
cooled rapidly, a violent reaction taking place. The solidified product 
is dissolved in alcohol, and the solution evaporated on a wat,er-bath, 
the residue being treated first with water and then with ammonia. 
I n  this way the base is precipitated as a heavy white powder, which is 
easily soluble in alcohol, ether, and dilute acids, but not in water. 
The solutions of some of its salts possess fine colours, and exhibit 
fluorescence. 

Its hydrochloride is soluble in alcohol, and its aqueous solutions, 
when boiled with ferric chloride, give a violet substance. I ts  sulphate 
yields a violet mass with potassium bichromate. Bromine acts 
energetically on the aqueous solution of the base. Sodium amalgam 
and potassium nitrate have no action on it. I t  melts a t  about 67". 

The base is di-acid, and forms a platinochloride (C,,H,,N2)2HC1.Pt C14, 
which is a yellow brown powder, easily soluble in water and warm 
alcohol. P. P. B. 

Action of Benzoyl Chloride on Leucine. By A. D E S T R E M  
(Compt. rend., lxxxvi, 484--486).-The author has commenced a series 
of experiments on the acid amides homologous with glycocine, by the 
reaction of benzoyl chloride on leucine. On mixing thoroughly dried 
lencine with the chloride in a flask, and heating a t  loo", the mixture 
fuses and becomes of a yellow colour, whilst loiigneedles of benzoic acid 
are formed on the surface, the reaction being terminated when the 
evolution of hydrochloric acid ceases. The mass is then treated with 
tepid water to remove the benzoic acid, leaving a yellow substance 
which, when treated with hot alcohol, partly dissolves ; the analysis 
of the insoluble portion leads to the formula, C,2H24N203, that of the 
anhydride of amido-capmic acid (leucine) C6HI-112N@--O-~6HnN0, 
the reaction taking place thus :- 

The body is a white amorphous powder becoming gelatinous after 
repea,ted washing with boiling alcohol, and reconverted into leucine 
with difficulty even after prolonged boiling in water. The authoi 
thinks that the partial dehydration of leucine, and its reconversion, may 
be applied in the synthesis of quaternary organic bodies containing 
nitrogen. The portion soluble in alcohol had the formula, C2cH:,,PU'.,0,, 
or ( CsH,,NO. C7H,0),0, that is, the anhydride of arnidocaproic acid 
when two atoms of hydrogen are replaced by twice the radicle benzoyl. 
It is yellow and amorphous, soluble in alcohol, insoluble in water, 
melts at  85", decomposes in boiling water into benzoic acid and the 
anhydride first mentioned, and on heating on platinum foil is decom- 
posed, giving off benzoic acid. J. M. T. 
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Action of Ammonia on Isatin. By E. v. SOMMARUGA (Liebiy's  
AnnaZew,, cxc, 367-384) .-When an alcoholic solution of isatin satu- 
rated with dry ammonia gas is heated in sealed tubes at 100" for 24 
hours, it forms two crystalline bodies differing in their solubility in 
water and alcohol, a resinous substance, and a very small quantity of 
a purplish-violet colouring matter. Lsatiridiurnide forms pale yellow 
crystals, which melt with decomposition at lll", and are sparingly 
soluble in alcohol and in water. This substance unites with acids to 
form salts. The hydrochloride, CI,H,,N40,.HCl, and the nitrate, 
C16H12NS02.HN03, are yellow crystalline powders, which are but 
slightly soluble in water. T h  existence of these salts is considered 
by the author to show that the molecule of indigo contains 16 atoms 
of carbon. 

The easily soluble crystalline body has the composition, CI6H1*N6o3. 
It forms large colourless needle-shaped crystals melting between 295" 
and 300°, which dissolve in dilute acids. 

The resinous substance, C,,H,,N,O2, after being dissolved in potash 
and reprecipitated by an acid, forms a yellowish powder resembling 
tannin in appearance. It melts with decomposition at 209-210°, and 
is soluble in alcohol. and in water. 

The formation of the resin and of the soluble crystalline body may 
be represented thus : - 

4C16H10~204 + 7NH3 = 3ClSH11N302 + C161TL4N603 + 7H20. 
The author finds that Erdmann's process for preparing isatin (J.  pi-. 

Chem., xcv, 176) by oxidising indigo with chromic acid yields the best 
results. w. c. w. 

Dithymoxyl-ethane. By A. S T E I N E  R (Deut. Chenz. Ges. Ber., xi, 
287-2@9.)-L)ithymoxyl-ethane is prepared by adding a mixture of 
chloroform and tin tetrachloride to a well cooled mixture of thymol 
(30 pts. by weight) and para-aldehyde (10 pts. by weight). The 
yellow viscous mass so obtained is freed from thymol by distilling in a 
current of steam ; and by crystallising the solid residue from hot ben- 
zene, dithymoxylethanc is obtained in the form of small white needles. 
Crystallised from alcohol, it forms large plates, which effloresce on ex- 
posure to the air. It melts at 185", is easily soluble in  cold alcohol, 
methyl alcohol, ether and chloroform, less easily in cold benzene, and 
is almost insoluble in boiling petroleum ether. Dithymoxyl-ethane dis- 
tils without decomposition; it dissoires more easily in hot caustic 
potash than in cold, and is precipitated from this solution by acids. 
Jager has already prepared this compound by the reduction of dithy- 
moxyl-trichloretliane, and finds its melting point to be 180" (this 
Jour'nal, 1877, i, 262). 

Diacstylclithynaolz.yl-et7~une, is prepared by heating ditliymoxyl-ethane 
and acetic anhydride a t  160-170" for several days. It crystallises from 
alcohol in small colourless needles, melting a t  100°, and may be dis- 
tilled without decomposition. It dissolves easily in cold alcohol, ether, 
acetone, chloroform and benzene, also in hot; petroleum ether, but is 
insoluble in water. 

DibenzoyZditR?4irLoxyEet7LcLrLe is prepared by heating clithymoxyl-ethane 
2 n 2  
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and benzoyl chloride fo r  several hours a t  150". It crystallises from 
boiling alcohol in colourless needles, which melt at 191". It is easily 
soluble in chloroform, in hot alcohol, ether and acetone, less easily in 
cold. It distils without decomposition. 

Diethyldi:f72!jnzoxyl-ethane is formed by heating on a water-bath an 
alcoholic solution of dithymoxyl-ethane with the calculated quantities of 
ethyl iodide and potassium hydrate in a flask connected with a reversed 
condenser. It crystallises from alcohol in tufts of needles which melt 
at 72"; at 100" these crystals give up the alcohol of crystallisation 
they contain, and form a viscous mass which solidifies finally to a por- 
celain-like mass. The ether is insoluble in water, easily soluble, how- 
ever, in alcohol, ether, chloroform, acetone, petroleum-ether, and 
methyl alcohol. 

Dithymoxyl-ethane and the diacetyl-compound yield thymoquinone 
when oxidised by a mixture of manganese dioxide and sulphuric 
acid. P. P. B. 

A Trinitronaphthol. By A. G. ECKSTRAND (Deut. Chem. Ges. 
Ber., xi, 161-163). - A trinitronaphthol (naphthopicric acid), 
Cl0H,(NO,),OH, is formed on heating dinitronaphthol with four times 
its weight of a mixture of fuming and ordinary strong nitric acids. 
The product is freed from unaltered dinitro-compound repeated by 
crystallisation €rom glacial acetic acid, till the crystals melt constantly 
at 176'. 

T rini tr on ap ht hol cry s t all is e s in small bright -yell0 w 1 amin ae or 
prisms, which are slightly soluble in alcohol, benzene, and boiling 
water. It forms crystallisable salts, of which the following have been 
examined. 

Potassium salt, CloH4(N0,),0K + HzO. Fine red lamin= or needles, 
soluble in 397 parts of cold water. Sodium salt, CloH4(N02)30Na + 
H,O. Red prismatic crystals, soluble in 35 parts of cold water. The 
amnzon.i.Um saZt crystallises in long orange-coloured needles soluble in 
633 parts of cold water. Barizirn salt, [ CI,H4(N0,)30 JzBa + 2$H20 : 
yellow needles, which turn red on heating, and dissolve in 1106 parts 
of cold water. Calcium salt, I] C,o04(NOz)30),Ca + 3 i H 2 0  : yellow 
needles, soluble in 265 parts of cold water. The Zead and siZzier saZts 
also crystallive in yellow needles. 

All the salts are soluble in alcohol. 
Trinitronaphthol is reduced by tin and hydrochloric acid to triarni- 

do~aphthol, which combines wibh stannous chloride to form the crys- 
talline compound, C,,H,(OH) (NH2),.HC1 + SnC1, + H20. 

They explode when heated. 

J. R. 
Compounds of Naphthalene with Chloral. By J. GRABOWS K I 

(Deut. Chenz. Ges. Ber. ,  xi, 2!38--303).-a- and p-dinaphthyl-trichlo?.- 
ethane, CC13.CH(CloH7),, are prepared by gradually mixing 8 parts of 
naphthalene, 3 of chloral, and 6 of chloroform, with 6 parts of sulphuric 
acid, and then adding 6 parts of fuming sulphuric acid. When the 
mixture, which should be kept cool, assumes a bluish-violet colour, it 
is diluted with about 20 parts of water, and the chloroform distilled 
off. The residue is washed with water, and treated with alcohol, 
leaving an  insoluble residue of P-dina~hthyl-trichzorethane, whilst the 
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filtrate contains u-di~a~hthyl-trichlorethane, which, however, bas not 
been obtained in the pure state. The alcoholic solution is used for 
preparing 01- dinaph thyl-trichlorethene. 

The P-compound is soluble in benzene, chloroform and aniline, and 
is deposited from its solution in benzene in diclinic crystals melting at 
13Y. When boiled with alcoholic potash or distilled, i t  loses hydro- 
chloric acid, and is transformed into 6-dinaphthyl-dichlorethylene, 
whilst with zinc-dust it yields a mixture of P-dinaph thyl-divhlorethene, 
naphthalene, dinaphthyl-acetylene, and dinaphthyl-anthrylene. 

01-Dii~u~lzthy 1-dichlorethylene, C22H14C12, is obtained by distilling with 
lime the residue left on evaporating the alcoholic solution mentioned 
above. The distillate dissolved in a very small quantity of hot ben- 
zene, deposits almost all the 6-dinaphthyl-dichlorethylene when left at 
rest, and the mother-liquor contains the a-compound. This substance 
forms colourless silky crystals, melting at 150", which are soluble in hot 
alcohol, but much more readily in ether, benzene, and chloroform. 
The a-derivatives are less stable than the corresponding P-compound. 

p-Dita~phthyI-dic7Ll~rethyZene, prepared by distilling crude trinaphthyl- 
trichlorethane, or  by heating it at 180' for 24 hours, forms short 
prismatic crystals, which melt a t  219", and boil above 360". It is 
soluble in ether, chloroform, benzene and fused naphthalene. I t  yields 
a brorno- and a tetranitro-derivative. 

Tetra72itP.o-P-din~~hthyl-trir,hZoreth~n~, C2,H,,N40,C13, produced by 
the act'ion of fuming nitric acid on $-dinaphthyl-trichlorethane, is a 
yellowish crystalline powder, which melts at 25V, and is insoluble in 
the usual solvents. 

Tetranitro-a-din~~hth y I-dichlo reth y lene, C22H10N403C12, me1 ts at 2 13- 
214", the corresponding P-compound melts at 292-293". 

Di.nuZ~hthyZ-acet~lllene, CzzH14 or CIOH7.CfC.ClOH7, is obtained by 
heating dinaphthyltrichlorethane with soda-lime, in a combustion tube. 
The resinous distillate, after rectification, is treated with ether ; the 
ethereal solution on evaporation yields needle-shaFed crystals of 
dinaphthyl-acetylene, which melt at 225", and boil above 360". It yields 
a nitro-derivative. 

Dinu~ht?~yZ-anthryZene appears to be formed under the same condi- 
tions as the preceding hydrocarbon, and always accompanies it. I t  is 
best prepared, however, by heating a mixture of P-dinaphthyl-trichlor- 
ethane and zinc oxide to redness in a combustion tube. The distillate 
is boiled with ether and filtered, the residue dissolved in benzene 
deposits large violet-coloured scales of dinaphthylanthrylene. This 
substance forms a crystalline compound with picric acid, which 
may be taken advantage of for its purification. It melts at  270", and 
sublimes readily. Dinaphtlzyl-anthrylene, Cz2H1,, bears the same rela- 
tion to dinaphthylacetylene that phenanthrene does to stilbene- 

C,H,-CH=CH-CGH, C1,,H,--C=C-C,,H, 
S tilbene . Dinaphthyl-acetylene. 

Phenanthrene. Dinaph thyl-an thrylene. w. c. w. 
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Comparison of e-Purpurin with Purpuroxanthincarbonie 
Acid, and on Anthraflavone. By E. S c H U N C  K and 11. R ~ ~ N E R  
(Deut. C?ienz. Ges. Ber., xi, 431-434).-A reply to the strictures of 
Rosenstiehl (Ber., x, 2166). c .  F. c. 

Chlorine- and Bromine-Derivatives of Phenanthrene. By G. 
Z E T T E R  (Deut. Chem. Ges. Be?.., xi, 164--173).-A solution of phcn- 
anthrene in glacial acetic acid absorbs chlorine readily in the cold, 
and gives off hydrogen chloride. The product of the reaction consists 
mainly of dichlorophenantlirene tetrachloride, but contains also di- 
chloro- and monochloro-phenanthrene. 

Dic72lorophenlxn,t7rene tet~mhlo?-i.ide, CI4H8Cl2.C14, crystallises in small 
colourless needles, which dissolve very easily in alcohol, ether, ben- 
zene, and toluene, melt at 145", and give off hydrogen chloride at  a 
slightly higher temperature. When heated with alcoholic potash, it, 
loses first one and then a second ahom of chlorine, yielding tetrachloro- 
phenanthrenc. 

Dichlo~opl~enanthrene, CI4H8Cl2, is an amorphous white substance, 
easily soluble in glacial acetic acid, ethyl acetate, dcohol, ctlier, ben- 
zene, and toluene. It melts to a transparent oily liquid at a low tem- 
perature. 

2Clomch7orophenant7rrene, C,H,CI, is an  oily liquid, easily soluble in 
the liquids named above, but not in water. It carbonises when slightly 
heated. 

Tetruchloro~hena~~thren~, CIiHRCl4, is formed lop the action of anti- 
mony pentachloride on phenanthyene in the cold, or by the action of 
iodine chloride a t  100-110". It, crystallises in small yellowish needies, 
which dissolve easily in ether, benzene, and toluene, b u t  very slightly 
in alcohol. The crystals melt at  171-172", and sublime in thin yel- 
lowish needles. Neither this nor any of the higher chlorinated pro- 
ducts is affected by boiling with alcoliolic potash. 

Hexchlorophenantrrene, C1,H4C1,, is formed by the action of antimony 
pentachloride on phenanthrene in closed tubes a t  120-140", o r  in the 
oil-bath at 180-200". It sublimes in white feathery crystals, which 
melt at  249-250", and dissolves very sparingly in alcohol, ether, and 
acetic acid. 

Octochlorophenanthrene, C14HPC18, is produced on heating phenan- 
threne with excess of antimony pentachloride a t  180-200". It crys- 
tallises in indistinct granular forms, and sublimes in yellow needles, 
which melt a t  270-280". It is nearly insoluble in alcohol and ether, 
but dissolves easily in benzene and toluene. 

Dibromophen~~threne, CI4H8Br2, is formed by the action of bromine 
on phenanthrene in ethereal solution. I t  crystallises from alcohol in 
long needles, melts a t  148", amd sublimes in yellow needles. Most 
solvents dissolve it readily, and deposit it in crystals when evaporated. 

A compound isomeric with the preceding, and formed togcther with 
it, crystallises in tables wl-ich melt a t  158", and do not sublime even 
when strongly heated. It dissolves easily in the ordinary solvents, and 
crystallises from the solutions on evaporation. 

Neither of these dibromo-compounds is attacked by boiling alcoholic 
potash. 
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T~ibrom~~~hena.lzthreme, CI4H,Br3, is formed by heating phcnanthrene 
at 130-140", with the calculated quantity of brornine. The purified 
product melts a t  125-126", and has all the properties of Hayduk's 
tribroniophenanthrene (Annalen, clxvii, 177).  

Tetrabrom0~hena7at~z?.ene, C14H6Br4, is produced when phenanthrene 
is heated a t  200-210" with the requisite quantity of bromine. It 
forins small granular crystals, which melt a t  183-185", and dissolve 
in benzene and toluene, but scarcely in alcohol or ether. 

Hczbrornnph enanthreize, ClaHLBr6, is formed on heating phenanthrene 
a t  280" with the calculated quantity of bromine and 1 mol. of iodine. 
It sublimes in snow-white needles, which melt a t  24.5") and dissolve 
in glacial acetic acid, benzene, and toluene. 

1Iq~ t r t  b ronzoyhema?ith,rene, CllH3Br7, is produced by heating ph enan- 
the i ie  with excess of bromine containing iodine a t  300°, or above, in 
sealed tubes. It sublimes i n  small yellowish needles which melt 
above 270". J. IC. 

Oxidation of Phenanthrene-quinone by Potassium Perman- 
ganate. By R. A N S C H ~ ~ T Z  and F. R. JAPP (Deut. Chem. Ges. Be?-., 
xi, 911-215) .-Pure phenanthrene-quinone, when treated with very 
weak soda-ley and potassium permanganate a t  100" yields diphenyl- 
ene-ketone. When boiled with weak soda-ley alone, it yields diplicnyl- 
ene-glycollie acid, and when heated with dilute solution of permanga- 
nate alone it yields diphenic acid. 

Diphenylene-ketone and diphenic acid, when further oxidised with 
alkaline permanganate, yield phthalic acid, but apparelztly no isophtha- 
lic or terephthalic acid. The same product was obtained also by the 
oxidation of sodium phenanthrene-sulphoiiate with potassium perman- 
ganate. 

The authors conclude from these results that phenanthrene and 
diphenylene-ketone are diortho-componnds, as supposed by Fittig and 
Ostermeyer (Liebig's Anrzalen, clxvi, 380 ; see also Ber., x, 2144), and 
may therefore be represented by the formulae- 

<-><> 
-\ / 

<->o 
co -1 I- 

HCzCH 
Phenanthrene. Diphenylene-ketone. 

J. R. 
Constitution of Phenanthrene. By G. S c H U L  T z (Deut, C h i .  

Qes. Ber., xi, 215-218) .-Griees's diamido-diphenic acid, 

is converted by treatment with nitrous acid, in presence of nitric or 
hydrochloric acid, into tetrazo-diphenic acid, and this, when boiled 
with hydriodic acid yields di-iodo-diphenic acid, C12H61z( COOH),, a 
yellow body dissolving easily in alcohol and melting about 260". 
Di-iodo-diphenic acid is converted by the action of sodium-amalgam 
into diphenic acid, CI2Hs( COOH),, identical with that obtained from 
phenanthrene. 

Now, since in Griess's diamido-acid the two groups COOH occupy 

C,,H6(NHZ),(COOH)Z, 
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ortho-positions in the benzene-nuclei, it follows from the foregoing 
series of reactions that phenanthrene is also a diortho-compound (see 
the preceding paper). J. R. 

Proximate Composition of certain Volatile Oils. By G. 
B R U Y  L A N T S  (Deut. Chern. Ges. Ber., xi, 449-4.56) .-Od of Taiisy.- 
By the addition of a concentrated solution of NaHS03 arid alcohol to 
the oil, a crystalline compound is obtained, from which the aldehyde 
CloHl,O may be isolated. It is a liquid boiling a t  195", of sp. gr. 
0.918 (at 4"), and is isomeric with laurel camphor. The filtrate from 
the above compound yields by fractional distillation a terpene, CloH16 
(b. p. 155-160"), and an alcohol, C1oH180 (b. p. 203-205"). Tansy 
oil contains these bodies in the following approximate ratios :- 

Terpene, CloH16 . . . . I per cent. 
Aldehyde, CloH1,O .. 70 ,, 
Alcohol, CloH180 . . 26 ,, 

VaZerian, oil  appears from the author's investigation to be composed 
of the following proximate constituents : terpene, CloH16 ; the alco- 
hol, CloH180 ; together with its formic, acetic, and valeric ethereal 
salts, and the ether (CloHl,),O. The compound CloH,,O, isomeric 
with borneol, when acted on by phosphoric anhydride, yields the ter- 
pene CloH16, whilst with chromic mixture it is oxidised, with forma- 
tion of camphor, CloH,,O, together with formic, acetic, and valeric 
acids. c. F. c. 

Borneo Camphor. By J. K A C H L E R  (Deut. Chcrn. Ges. Ber., xi, 
460).-This is a preliminary communication of the results of a com- 
parative investigation of Borneo camphor of natural occurrence 
(Dryobalanops), and that obtained by Banbigny's method from laurel 
camphor. Both bodies are found by the autbor to  yield the same 
chloride, CloHl,C1 (m. p. 147"), on treatment with phosphorus penta- 
chloride or concentrated hydrochloric acid. This chloride is easily re- 
solved, by heating in sealed tubes with water at loo", into hydrochloric 
acid and a solid camphene, CloHl, (m. p. 51"), which appears to be 
identical with that prepared by Spitzer (Bey . ,  x, 1034)). 

Compounds of the Camphor Group. By J. KACI-ILER (Eieb iy ' .~  
Annalen, cxci, 1 4 3 4 7 3 )  .-Oxidation-products of Camphor.--ln oxidi- 
sing camphor by means of nitric acid, the author found (Ber., iv, 381), 
that the mother-liquors from the camphoric acid formed contain a 
new acid, camphoronic acid. A further examination of' larger quan- 
tities of these mother-liquors has shown that several other acids 
are produced. After the greater portion of the camphoric acid has 
been separated from the mother-liquors, they are hea\ted in a porcelain 
basin until red fumes cease to be given off, whereby a reddish-yellow, 
transparent, turpentine-like mass is obtained, which on standing fo r  
three to six months becomes crystalline. From this mass by fractional 
crystallisation, &c., the following acids have been obtained :-Cam- 
phoric acid, CloHl,Oa ; rnesocamphoric acid, Cl0Hl6O4 ; camphoronic 
acid, CgH1205 ; hydro-oxycamphoronic acid, C9H1406 ; acid (A), 

c. F. c. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
78

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
19

:2
5:

17
. 

View Article Online

http://dx.doi.org/10.1039/ca8783400481


ORGANIC CHEIIISTRP. 513 

CgHl,O,; acid (B), C,H1205 (?) ; dinitro-heptylic acid, C,H,,N,O, ; 
acid (D) (?). From 5 kilos. of camphor the following quantities of 
the above were obtained:-1.b kilos. of camphoric acid, 1.8 kilos. of 
crude camphoric acid as turpentine-like mass, from which were sepa- 
rated 0.1 kilo. of dinitroheptylic acid, and 0.2 kilo. of acids (A, 13, C, 
and D). The 
gases formed consisted chiefly of carbonic acid and small quantities of 
hydrocyanic acid. Mesocamphoric acid, CloHl6O,, is isomeric with 
camphoric acid, melts at 120”, and solidifies to a transparent glass. 
This acid has been described by von Wreden (AnwaleiL, cxxix, 327), 
who obtained it by the action of hydriodic acid on camphoric acid ; it 
is also formed when camphoric acid is heated with water (Jungfleisch, 
Ber., vi, 268), and by the action of concentrated sulphuric acid on 
camphoric acid (Kachler, Annnlen, cxxix, 179). This acid is soluble 
in cold water, melts to an oil in hot water, and crystallises in fine 
needles. 

Hydro-oxycamphoric acid, ( C9H1406), separates from water in beauti- 
ful crystals which belong to the triclinic system. It is soluble in cold 
water, and very easily soluble iu hot water ; it melts at  164.5’. Its 
aqueous solutions have a strongly acid reaction, and give no preci- 
pitate with ammonia and barium chloride, in which it differs from 
camphoric acid. 

Three of the hydrogen atoms in hydro-oxycamphoric acid can be re- 
placed by metals, and it also forms mono- and bi. basic-acid salts. The 
acid ammonium saZt, CgH,,( NH,) 06, crystallises in colourless needles, 
forming globular aggregations, and melts at  178”, solidifying after 
some time to a porcelain-like mass. The neutral ammonium and PO- 
tassium salts crystallise well, and deliquesce on exposure to the air. 

The acid caZcium saZt, CgHl2Cao6 + 2H20, is easily soluble in water, 
and crystallises in silky needles concentrically grouped. The corre- 
sponding barium salt has only been obtained as a gummy mass. 

The neuti*aZ calcium salt, CgHl,Ca’,06 (Ca’ = 20), has been obtained 
as a colourless gummy mass. The corresponding b a ~ i z ~ m  salt, 
C9HllBa’306 (Ba’ = 68.5), separates as crystalline scales, which are 
easily soluble ir, water. 

The wuutraZ copjm- salt, CgHl,Cu’,06 (Ca = 31.7), is obtained as a 
bluish-green precipitate by boiling the aqueous solution of the acid 
with copper acetate. When dried it forms a bluish-green powder in- 
soluble in water. 

The neutyal silver salt, CgHllAg30,, is a white precipitate almost in- 
soluble in cold water, but soluble in hot. 

Hy dro-oxycamphoroaic acid heated with bromine in sealed tubes at  
120-125”, gives hydrobromic acid and an acid melting at  ZPG”,.having 
the composition C9H,,06, and therefore isomeric with oxycamphoric 
acid. 

Dinitroheptylic acid, C6HloN,06, crystallises from hot water in 
shining plates, resembling in appearance boric acid. I t  is soluble in 
alcohol, ether, and chloroform, and melts at 213”. From alcohol it 
crystallises in well-developed crystals, which, according t o  the deter- 
minations of von Zepharovich, are monoclinic. This acid has already 
been prepared by Kullhem (AnizaZeiL, clxiii, 231), by boiling the 

A large quantity of camphor is lost in the oxidation. 
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mother-liquors of camphoric acid with nitric acid. By carefully heat- 
ing this acid in small quantities it may be distilled ; if heated quickly 
i t  takes fire, detonating slightly. The aqueous solution of the ammo- 
nium salt gives with copper acetate a bluish precipitate, soluble in 
excess of the precipitant. The aqueous solution of the acid is not pre- 
cipitated by copper acetate or lend acetate solution ; solutions of the 
neutral salts, however, form with the latter a white flocculent; precipi- 
tate, which is soluble in large quantities of hot water, crystallising 
from this solution in the form of hexagonal plates. 

Kullhem lras described the barium salt as containing 2$ mols. of 
water of crystallisation. The author has obtained a barium salt havinq 
the composition CGHgBa'NZOG + l$H,O. This salt was obtained by 
boiling the acid with baryta-water, removing the excess of baryta, by 
means of carbonic acid, and allowing the solution to evaporate over sul- 
phuric acid. It crystallises in long conceritric needles. 

Action r f  Xodium-unz a l p m  o n  Din iti.072 ep ty  l ie  Acid.-In repeating 
the experiments of Kullheni (Annalem, clxvii, 45), of the action of 
sodium amalgam on an  alcoholic solution of this acid, the author finds, 
as did Kullhem, that mononitroheptylic acid and ammonia are formed, 
the action taking place as follows :- 

CGH,oN,Oo + 4H2 = CJ€,,NOa + NH, + 2HZO. 
A small portion of the dinitro-acid is, however, so acted upon as to 
produce COa and nitrous acid ; the formation of this latter accounts 
for the h c t  that, the mononitro-acid when iihrated from the sodiurn 
salts assumes a bluish-ween colour. 

Mononi troheptylic acld is ob tuined in beautiful transparent crystal.; 
by evaporating its aqueous solution over sulphuric acid. These crys- 
tals are, according to von Zepharovich, monoclinic. It volatiliscs 
below loo", and the author finds that by melting it repeatedly, its melt- 
ing point may be lowered from 116" to 111.5" ; it may be distilled 
without decomposition. Kullhem has investigated several of the salts 
of mononitroheptylic acid, to which he attributes the general formula, 
C6HloM'N0,. Mononitroheptylic acid treated with nitrous acid gives 
rise to a blue coloration, thus resembling the " pseudonitrols " of 
Meyer (A?zw,aZeiz, 175*88), which contain the group _CH.NO2, and 
which should render two atoms of hydrogen in the mononitroheptylic 
acid capable of being replaced by metals. This the author finds to be 
the case, since on boiling the mononihro-acid with baryta-water, a 
heavy white powder separates out, consisting of slender shining needles 
linving the cowiposi tion C6H9Ba"N01. 

Socli urn amalgam acts on aqueous solutions of dinitroheptylic acid 
so as to produce a sniall quantity of bromonitroheptylic acid, whilst 
the larger portion is decomposed to form carbonic acid, nitrous acid, 
and an oil containing no nitrogen. 

Tin and hydrochloric acid act violently upon diRitroheptylic a d ,  
producing a ketone, ammonia, hydroxylamine, and carbonic acid. This 
ketone boils at 94.1" (cor.), gives the iodoform reaction with iodine 
and potassium hydrate, and forms a crystalline compouiid with sodium 
hydrogen sulphite. I t s  composition is C5H,,0 ; its properties and 
products of oxidation show it to be methyl-isopropyl ketone, 

a. 
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(CH3)2CH.C0.CH3. Zinc and sdphuric acid act similarly to tin and 
hydrochloric acid, but more slowly ; whilst in alkaline solution, zinc 
acts in the same manner as sodium amalgam. The action of tin and 
hydrochloric acid may be expressed as follows :- 

C&fION206 + 1OH = CSHIOO + NH, + NHSO + CO2 + 2H2O. 

The action of potassium hydrate on dinitroheptylic acid in sealed 
tubes heated to 90" is similar to the action of nascent hydrogen ; mono- 
nitroheptylic acid, methylisopropyl ketone, and carbonic acid are pro- 
duced, but in this case the nitrogen is liberated as nitrous acid. 
Dinitroheptylic acid heated in sealed tubes a t  90" with caustic baryta, 
is partly decomposed, so as to form methylisopropyl ketone, nitrous 
acid, and carbonic acid, according to the equation- 

CJ€,,N,O, + 2Ba(HO), = C5H,,0 + Ba(N02)2 + BaCO, + 2H,O, 
and another portion yields mononitroheptylic acid. 

Bromine, even when heated in sealed tubes at 150°, appears to have 
no action on dinitroheptylic acid. 

Mononitroheptylic acid when treated with tin and hydrochloric acid 
yields methylisopropyl ketone, carbonic acid, and hydroxylamine, as 
shown in the following equation :- 

CGHliN04 + H, = C,H,,,O + CO, + NH,O. 

When heated to 90-95" in sealed tubes with baryta-water, the mono- 
nitroheptylic acid forms chiefly a basic salt, whilst a portion yields 
carbonic acid, nitrous acid, and what appears to be methylisopropyl 
carbinol, as shown by the following equation :- 

2C6HlINO4 + 3Ba(HO), = 2C5Hl2O + Ba(NO,), + 2BaC03 + 2H20. 
From the characters of both the mono- and dinitroheptylic acids, 

the nitrogen atom appears to be attached to that atom of carbon which 
forms the C'O group in the ketone. The ease with which both lose the 
carboxyl-group shows, with some probability, that i t  is attached to 
the carbon attom which itself is attaclied to three other carbon 
atoms. The following are probably the structural formulm of these 
acids :- 

(CH,),C. (COOH),C (NO,) .CH3, rnononitro-acid. 
(CH,)2C.(COOH)2C(N02)2.CH,, dinitro-acid. 

How the two nitrogen atoms are arranged in the dinitro acid does 
not appear ; when the compound is acted upon by nascent h y d r o p ,  
one part separates as ammonia and another portion as hydroxglamine. 

By the use of Meyer's nitroso-compounds the author hopes to prepare 
these acids synthetically. P. I?. B. 

Catechins from Gambir. By A. GA U T  I E R (Conzpt. ~etzd., lxxxvi, 
668--671).--The author has isolated from the dried extract of the 
Uizcaria Gnnzba, i.s., from commercial gambir, three catechins, the 
composition and properties of' which may be conveniently tabulated as 
follows :- 
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Composition. 

Air dried. Anhydrous. 

Melting 
point. 

204-205" 
176 -17T 

163" 

Cryst. form. 

Oblique prisms 
Microscopic 

Microscopic 
needles. 

needles. 

Solubility. 
Pts. sol. in 100 

H,O a t  50". 

9.9 - 
5-3 

The author regards the catechiiis as constituting a natural class of 
bodies, isomeric or isologous with one another, presenting the cha- 
racteristics of unsaturated phenols. c. F. c. 
A New Reaction of Chlorophyll. By R. SACHSSE (Chem. 

Centr., 1878, 121-125).-By the action of sodium on a solution of 
chlorophyll in benzene, a dark green substance is formed, which dis- 
solves in water, producing an  intense emerald-green solution, with ;t 
feeble but distlinct red fluorescence. The absorption spectrum of this 
solution is closely related to that of unaltered chlorophyll, although it 
differs from it in some respects. The sodium compound precipitates 
salts of copper, lead, barium, and calcium from their solut,ions ; it is 
decomposed by hydrochloric acid, forming a dark-brown precipitate, 
soluble in alcohol, and a glucoside, which rema'ins in solution. By 
boiling with hydrochloric acid, the glucoside yields a substance which 
answers t o  many of the tests for dextrose. 

The reduotioil of chlorophyll to dextrose would support the author's 
views that chlorophyll is one of the first products of assimilation in 
plants, and that starch and sugar result from the decomposition of the 

Veratrine. By E. SCHMIDT (Arch. Pharrn. [3], X, 511-532.)- 

chlorophyll. w. c. w. 

This alkaloid has been carefully examined by Merk (Arm. Chern. Phys., 
xcv, 200)) who ascribed it to the formula, C'32H5zNz0,, and by Weigelin 
(Jahbr. f. Fortsclw. €'harm., 1871, 28), who assigned to it the very dif- 
ferent formula, C5aH,6N2015. If  has been, therefore, re-examined by 
Schmidt, who obtained 56 grams from 5 kilos. of the seed of t,he 
Yeratrum Xabudilla, by exhausting them with very dilute sulphuric 
acid, and precipitating the crude base from the concentrated solution 
by ammonia. It was purified by dissolving it in ether, and repeated 
precipitation from its solution in hydrochloric acid by ammonia. 
Crude or commercial veratrine appears t o  contain three modifications - 
namely, a crystalline base insoluble in water, an  a,morphous resinous 
base, also insoluble in water and an  amorphous base which is soluble 
in water. Schimdt thinks this last is formed from the second during 
the process of separation. The commercial veratrine is soluble in 
ether and alcohol, but nearly insoluble in water, and melts a t  155". 
The crystalline modification appears t o  be the principal constituent, or 
to be veratrine proper. 
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V w a t r i n e  crystallises from diliite alcohol in compact groups of short 
needles, which are readily soluble in alcohol and insoluble in water. 
They melt, at 205”, or considerably higher than commercial veratrine. 
From nine analyses, Schmidt deduces the formula, C,,H5,N09, and be 
points out that this formula agrees with the analytical numbers obtained 
by Weigelin and Merk, with the exception of the single determination 
of the amount of nitrogen which the latter made. The sulphate, 
(C,,H5,N0,),.H2SO4, forms an amorphous mass, readily soluble in 
water, and the hydrochZorz‘de, C32H50N09.HC1, is a very similar body ; 
neither of them is crystalline, as stated by Couerbe (Awn. chi Chew., 9, 
112).  The double gold salt, C,,H,oNOg.HCl + AuCI3, consists of a 
bulky yellow precipitate, soluble in hot alcohol. The platinochloride 
2( C,2H50N09.HCl) .PtC14, isa similar bulky amorphous yellow precipitate, 
easily soluble in alcohol, less soluble in water, and insoluble in ether. 
The mercuric compound, C3,H5,NO,.HC1 + HgCl,, is a white crystalline 
precipitate, soluble with comparative facility in water, readily soluble 
in alcohol, but incroluble in ether. 

The two other modifications of verabrine appear from the results 
of the analysis to have the same formula as that of crystalline 
veratrine, and their platinum salts are of similar character and con- 
stitution. All these are, therefore, isomeric, but their difference in 
constitution has not yet been ascertained. E. N. 

Curarine. By T. SACH s (Liebig’s A n n a l e n ,  cxci, 254-260).- 
According to the author’s investigations, curare is soluble to the extent 
of 75 per cent. in cold water. The curarine contained in it is in com- 
bination with sinlphuric acid, not with acetic acid, as stated by Roulin 
and Eoussinganlt. The formula of curarine, as deduced from analysis 
of the picrate, is ClsH3,N. Curarine hydrochloride and sulphate are 
both very unstable, and not crystallisable. Solution of curarine 
acetate gives with sodium ch loi*opZrltinate a bulky yellowish-white pre- 
cipitate of the formula, 2( C1,H3,N,HC1) + PtCI4, which speedily de- 
composes, assuming n violet colour. The acetate gives precipitates also 
with potass ium and mercury i o d d e ,  p o t a s s i u m  and c a d m i u m  iodide, 
p t a s s i w n  cy anop la  tinit e, po tass ium chl o ~ o p  la t in i t  e ,  $1 old chloride , t cLn,nin, 
picric  acid,  p o t a s s i u m  and mercury  chloride, sodium phosphate, sodium 
arsenate, po tass ium iodate, p o t a s s i u m  thiocyaybate, and potass ium ferro-  
cyanide  and f err ic  y anide.  

Preyer’s statements with regard to curarine (Ze i t schr .  f. Chern., viii, 
381) are, to a great extent, erroneous. A specimen of Preyer’s 
“ curarine sulphate,” examined by the author, was found to consist 
mainly of calcium phosphate and carbonate. J. R. 

Pyroxanthin. By H .  B. H r L L  (Deut. Chern. Ges. Ber. ,  xi, 456-460). 
-The author has investigated the action of bromine upon this body. 
When both are previously diluted with carbon bisnlphide, the reaction 
proceeds slowly with formation of dib1-onzop yroxanthin tetrabromide, 
CI5I&,Br2O3.Br4. This crystallises from its solution in benzene in small 
white needles (triclinic). When boiled with absolute alcohol and 
metallic antimony, it is converted into dibro.llzo~~yI.oxcrnthin, C1,HI0Br2O3, 
which crystallises from its solution in alcohol in bright yellow, well- 
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formed needles (monoclinic). It could not be obtained by the direct 
action of bromine on pyroxanthin. Pyroxanthin yielded no definite 
products when treated with bromine in presence of water. When 
pyroxantliin is boiled with zinc-dust and acetic acid to which a little 
I I 

alcohol has been added, hydropyroxanthin is produced. 
c. F. c. 

On the  Constituents of Ergot. By D ~ ~ A G E N D O R F F  ((?hem. 
CeiLtr., 1878, 125-127, and 141- 142). - Ergot contains cellulose, 
mycose, mannite, oil, cholesterin, ecboline, ergotine, ergotinine, picro- 
sclerotine, methyl- and trimethylamine, leucine, lactic, phosphoric, 
sclerotic, fuscosclerotic, and scleromucic acids, sclerojodin, sclcrox- 
anthin, sclererythrin, and sclerocrystallin. Fresh ergot contains about 
30 per cent. of fat, and from 0.64 to 0.79 per cent. of scleromucine 
and 5.89-6.56 per cent. of sclerotic acid ; but after i t  has been kept 
for some months, the ergot contains only 20 per cent. of fat and 3 per 
cent, sclerotic acid, the amount of scleromucin increasing to 3 per 
cent. 

F t 6 s c o s d e r o ~ ~ c  Acid, CldH2407.-Fuscosclerotic acid and scelerythrin 
are extracted by ether from ergot which has been previously treated 
with tartaric acid. The two substnnccs are separated by means of the 
insolubility of the calcium compound of sclererythrin in ether. When 
the yellow ethereal solution of fuscosclerotic acid is shaken np with 
ammonia, the acid passes into the ammoniacal solution, and leaves the 
ether colourless. Potassium, sodium, and ammonium fuscosclerotates 
are soluble in water. 

It 
is difficultly soluble in pure water, but dissolves easily in very dilute 
acids, and is reprecipitated by ammonia. Picrosclerotin contains 
nitrogen, has a bitter taste, and is a very active poison. 

PicroscZerotin is less soluble in  ether than fuscosclerotic acid, 

w. c. w. 
Preparation of Blood Crystals. By R. G sc  H E I D  L IC N (Pj?iiye,*’s 

Archiv. f. PhysioZ., xvi, 421-426).-1f defibrillated blood be sealed up 
along .vvith air, and kept in a hot oven for some time, and i f  a little be 
then diluted with water, placed on a glass slide, and covered with 
glass, large crystals soon begin to appear. Crystals 3.5 c.m. in length 
were thus obtained from dog’s blood. The author’s experiments 
appear to show that large crystals are thus obtained because the pre- 
liminary treatment, by a process of fermentation, removes certain 
substances, which, under ordinary circumstances, interfere with the 
growth of the crystals. M. M. P. M. 

Prote’in Substance from Bertolletia (Para-) Nuts. By H. 
R,ITTHAUSEN (P’ziyer’s A Y C ~ ~ U .  f. YhysioZ., xvi, 301-338).-Chiefly 
controversial. From his own analysis, and from those of Weyl (who 
objects to the assertion of the author that these nuts contain a definite 
protein-compound), it is shown that the substance obtained by the 
action of dilute potlash on the powdered kernels previously freed from 
fatty matter, is of definite composition. M. 31. P. M. 
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